Statistical model-based damage detection and localization: subspace-based residuals and damage-to-noise sensitivity ratios by Basseville, Michèle et al.
Statistical model-based damage detection and
localization: subspace-based residuals and
damage-to-noise sensitivity ratios
Miche`le Basseville, Laurent Mevel, Maurice Goursat
To cite this version:
Miche`le Basseville, Laurent Mevel, Maurice Goursat. Statistical model-based damage detection
and localization: subspace-based residuals and damage-to-noise sensitivity ratios. [Research
Report] RR-4645, INRIA. 2002. <inria-00071940>
HAL Id: inria-00071940
https://hal.inria.fr/inria-00071940
Submitted on 23 May 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destine´e au de´poˆt et a` la diffusion de documents
scientifiques de niveau recherche, publie´s ou non,
e´manant des e´tablissements d’enseignement et de
recherche franc¸ais ou e´trangers, des laboratoires
publics ou prive´s.
IS
SN
 0
24
9-
63
99
 
 
 
 
 
 
 
IS
RN
 IN
RI
A/
RR
--4
64
5-
-F
R+
EN
G
ap por t  

de  r ech er ch e 
INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE
Statistical model-based damage detection and
localization: subspace-based residuals and
damage-to-noise sensitivity ratios
Michèle Basseville, Laurent Mevel, Maurice Goursat
N˚4645
Novembre 2002
THÈME 4
 	
ﬀﬁﬂﬃ ! "
#$%&%

' (%*)+,-ﬁ/.ﬁ
'ﬀﬃ01ﬂ, 2%
 !'345%"ﬂ%ﬂ6678:9ﬃ01
;=<?>A@$BDC?EGFHJIKILENMﬂ<?COC?EQPNRTSUHJV1WKENX	Yﬁ;ZENM[ENC]\^R#;_HJV$WK<?>NEa`Gb[V$WKIcH5YAd
ef/gchGikjl m:noh-p	qsrDt6nvuQwxictyuQz	t6noh{nv|rDt6nvuQw
} i-|6~J|tgchGiA|AuQh{z	qviK[iA|
UuD8ictm:no3hr3
yrDz	z1uQ6t
}
iiAf/icf/iwŁ3j5Dj5lu^ﬀich	i333lj5ﬁzﬂrDﬀiA|
aA^N	ﬀ3
ef/i:no	rDt6nvuQw[ﬂrQ|i
}
|6t66p/ct6p	rDq	f/i^rDqot6f{hGuQw	notuQ6now	kz	uQ	qvichnv|Ur
}	}
iA||i
}
rQ|-t6f/i
}
uQp		qviGtrQ| uD¡
}
ictiAct6now	
}
rDhrDﬀiA|-hGu
}
icqvi
}
rQ|fﬂrDw	ﬀiA|now¢t6f/iicnoﬀicw/|6t66p/ct6p	i
uD¡rqonow/i^rD
}
~:wﬂrDh{nv|~J|6tich£	rDw
}
qvuJ^rDqono¤Anow	Gt6f/i
}
ictiActi
}¥}
rDhrDﬀiA|¦§not6f	nowZ¨©rﬁª¬«U­®uD¡K¯
t6f/iGhGuQw	notuQi
}
|6t66p/ct6p	i3°¥ef/iz	uQz$u3|i
}¢}
rDhrDﬀi
}
ictiAct6nvuQw±rDqoﬀuQ6not6f	h²nv|-ﬂrQ|i
}
uQw³r
iA|n
}
pﬂrDqTﬀicw/icrDti
}
¡?uQh´r|6tuJfﬂrQ|t6nv|6p	/|6zﬂrQAiKﬂrQ|i
}
AuµQrD6nsrDw/AiK
}
6noﬀicwxn
}
icw5t6n·¶ﬂ^rDt6nvuQw
hGict6f/u
}
rDw
}
uQwxt6f/i|6trDt6nv|t6nv^rDq'qvuJ^rDq¬rDz	z	uﬀrQf tut6f/i
}
iA|6no3wxuD¡
}
ictiAct6nvuQw rDqoﬀuQ6not6f	hG|^°
ef	nv|rDqoﬀuQ6not6f	hﬂrQ|6nv^rDqoqo~AuQh{z	p	tiA|Ur3qvuQﬂrDq[tiA|6t^£Q¦§f	nvf{z$ic8¡©uQ6hG|r |icw/|not6no:not¸~rDwﬂrDqo~J|nv|
uD¡	t6f/iiA|n
}
pﬂrDqv|#tut6f/i
}
rDhrDﬀiA|^£DicqsrDt6noﬀiUtu§p	w/Aic6trDnow:t6nviA|UrDw
}
w/uQnv|iA|^°'¹yuµ¦Zt6f	nv|#iA|n
}
pﬂrDq
icqsrDtiA|ktu|uQhGiﬁiA|6n
}
pﬂrDqv|k¡]uQ
}
rDhrDﬀi{qvuJ^rDqono¤µrDt6nvuQw_rDw
}
hGu
}
icqUp	z
}
rDt6now	nv|
}
nv|cp/||i
}
°
ºrDhrDﬀi*qvuJ^rDqono¤µrDt6nvuQw+nv|{|6trDti
}
rQ|Gr
}
ictiAct6nvuQw+z	uQ	qvich°³ef	nv|{z	uQ	qvichﬃnv|Gr
}	}
iA||i
}
:~»z	qop	33now	¼rD33ic5rDti
}
|icw/|6not6noJnot6nviA|¥uD¡t6f/i hGu
}
iA|rDw
}
hGu
}
iK½|fﬂrDz$iA|¥¦k° ^° t^°¾ª¬«U­
|t66p/ct6p	rDqUzﬂrDrDhGictic|know¿t6f/iGrD1u^ﬀiG|ict6t6now	/°{ef	nv|iA|6p	qot|now
}
noiAct6nvuQwﬂrDqÀtiA|6t|^£1¦§f	nvf
z1ic8¡©uQ6hÁt6f/i¿|rDhGi¿t½~Jz1i¿uD¡
}
rDhrDﬀiKtuDw/uQnv|i=|icw/|6not6noJnot½~2rDwﬂrDqo~J|nv|¥uD¡t6f/i iA|6n
}
pﬂrDqrQ|
¡©uQ
}
rDhrDﬀi
}
ictiAct6nvuQw#°=¹u^¦Ât6f/i*|icw/|6not6noJnot½~³rD33ic5rDt6nvuQw+hGiAfﬂrDw	nv|hﬃicqsrDtiA|{tu |6p	[
|t66p/ct6p	6now	Gnv|uQp	t6qonow/i
}
°Ãyp	hGic6nv^rDq#iA|6p	qot|yuQ	trDnow/i
}
uQwÄuQw/ikiK/rDh{z	qvi-rDiicz1uQ6ti
}
°
ÅÆﬀÇ1ÈÉÊ
NË3
ºrDhrDﬀi
}
ictiAct6nvuQw#£
}
rDhrDﬀi§qvuJ^rDqono¤µrDt6nvuQw#£ﬀJno	rDt6nvuQwarDwﬂrDqo~[|6nv|^£ﬀ|6p	/|zﬂrQAi
rDqoﬀuQ6not6f	hG|µ£/|6trDt6nv|6t6nv^rDq#qvuJ^rDq'rDz	z	uﬀrQf#£ﬂ|icw/|6not6noJnot½~ﬀ°
Ì·ÍÏÎ¸ÐÑ^ÒÎÀÓÏÔoÐÕ©ÖA×
ØUÙÚ3ÛÝÜ8Þ:ßDàáﬀÚ3ÜÏâãµä^åKåLæKçµèKéKéKæcê^èë^ècåLä	ìOíKëDî
ï
ÙÚ3ÛÝÜ8Þ:ßNÙáﬀÚ3ÛðÞâ§ñ^äòAëAæó^ô/ìvõ^æKçAæAéLê^èëµècåä	ìOícëDî
ö
Ùá5Ú3Û÷Þâõ^äò^ëµèKøLæ	ì?ùAú6ò^ëµåLäKôcê^è6ó^ëµèä	ìOícëDî
Unité de recherche INRIA Rennes
IRISA, Campus universitaire de Beaulieu, 35042 RENNES Cedex (France)
Téléphone : 02 99 84 71 00 - International : +33 2 99 84 71 00
Télécopie : 02 99 84 71 71 - International : +33 2 99 84 71 71
  ..01
Â//,¾.§01 ﬂ01,. ,0  
Ï% 
 
'ﬂ$%&	½%  !U%y)¿0ﬂ,  J9. 
ﬂ,[5ﬂ.
  %6ﬁ8
 0167
	    iz	uQ	qvgchGi } iqsrﬁ|6p	6ﬀicnoqoqsrDw/Ai } iq now:tc36not } i|6t66p/ct6p	iA|icw*:no	rDt6nvuQw/|
iA|t } AAuQh{z1u3|*icw } icp[=tQf/iA| } i } ctiAct6nvuQw+ict } i qvu:^rDqonv|LrDt6nvuQw }  icw } uQh{hrDﬀichGicw:t|^°
 rÄz	ich{nvgci¥iA|tt6rDnotAi¥AuQh{hGi*p	w³z	uQ	qvgchGi } i } ctiAct6nvuQw } i*fﬂrDw	ﬀichGicw5t| } rDw/|ﬁqsr
|t66p/ct6p	iz	uQz	i }  p	w |6~[|6tgchGi } ~JwﬂrDh{nﬀ:p/i3£§ictqsr } icp[[nvgchGixicz$u3|ix|6p	Gq p	t6noqonv|rDt6nvuQw
}  p	wÄhGu } gcqviﬁcqﬀchGicw:t|§¶/w	nv|^°
  rDqoﬀuQ6not6f	hGi } i } ctiAct6nvuQw }  icw } uQh{hrDﬀichGicw5t|Gz	uQz1u3|aAuQh{z$uQ6tiqvi^rDqvcp	q }  p	w
A|n } p ﬂcwﬃc ¼zﬂrD6t6no } i_qsr¼h!ct6f/u } i }  n } icw5t6n·¶ﬂ^rDt6nvuQw zﬂrD |uQp/|8½iA|zﬂrQAi"¼ﬂrQ|i } i
AuµQrD6nsrDw/AiA|µ£ict#c3rDqopﬃxrDp¼hGuµ~ﬀicw } iÄq rDz	z	u:f/ix|trDt6nv|6t6nﬀ5p/iÄqvu:^rDqvi } i¥qsr¢AuQw/Aicz	t6nvuQw
}  rDqoﬀuQ6not6f	hGiA| } i } ctiAct6nvuQw#°%$4ict{rDqoﬀuQ6not6f	hGiÄ^rDqvcp	qvi iA||icw5t6nvicqoqvichGicw:tGp	w³tiA|6tﬁ3qvuQﬂrDq£
:p	nÀi'&TiAct6p/i p	w/i rDwﬂrDqo~[|i
}
iA|ﬁ|icw/|6no	noqonotA|
}
p=A|n
}
p³rDp[=icw
}
uQh{hrDﬀichGicw:t|^£UicqsrDt6noﬀiK
hGicw:tÀrDp[ﬁnow/Aic6t6not6p
}
iA|ÃictÃrDp[ﬁ	6p	not|z	A|icw5t|Ã|6p	qvi§|6~[|6tgchGi3°

iqonvicwGicw5t6iAiA|n
}
pict
}
 rDp	t6iA|A|6n
}
p/|now:t6u
}
p	not|
}
rDw/|'qsrqonot6tcrDt6p	i4z1uQp	'qsr qvuJ^rDqonv|rDt6nvuQw
}
 icw
}
uQh{hrDﬀichGicw5t|
ict§qvikiA^rDqsrDﬀi
}
ihGu
}
gcqviA|iA|6t
}
nv|cp	t3°

iz	uQ	qvgchGi
}
iqsr{qvu:^rDqonv|rDt6nvuQw
}
 icw
}
uQh{hrDﬀichGicw5t|iA|6t§z1u3|AuQh{hGikp	w¥z	uQ	qvgchGi
}
i
}
ctiAct6nvuQw#£ﬀict)(
*+(kAuQh{hGiÀp	w{z	uQ	qvgchGik¨?now:ﬀic|iµ¯
}
 iA|6t6nohrDt6nvuQw#°-,¸qJiA|trD1uQ
}
.yq rDn
}
i
}
iA|Ã|icw/|6no	noqonotA|
}
iA|UhGu
}
iA|Uict
}
K¡]uQ6h!AiA|ÃhGu
}
rDqviA|Jnv|8/NJnv|
}
iA|zﬂrDrDhGgct6iA|4|6t66p/ct6p	rDp[
}
p¿hGu
}
gcqvi0cqﬀchGicw5t|k¶/w	nv|^°ﬁrDAi#5p/iﬁtuQp/|qviA|icw
}
uQh{hrDﬀichGicw:t|1cqﬀchGicw5trDnoiA|-icw::nv|6
rDﬀi^rD	qviA|Uw/iz$icp	ﬀicw:tUzﬂrQ|-2ct6i
}
nv|c6noh{nowﬃA|UqvuQ|
}
 p	w/i |6p	6ﬀicnoqoqsrDw/Ai rAﬀiAp	w{z1ict6notw/uQh-	i
}
i^rDz	ticp	|ictp	wxz1ict6notw/uQh-	i
}
i-hGu
}
iA|z	uQz	iA|
}
i-K¡3cicw/Ai3£TAiA||icw/|6no	noqonotA||uQw:t
rD33cﬂAiA|)q rDn
}
i
}
 p	w/i h!ct66nﬀ:p/i AuQfﬃcicw:tirAﬀiAqsrkh!ct66nﬀ5p/i
}
ptiA|6tÀ3qvuQﬂrDq°

iA|4|icw[
|no	noqonotA| rDnow/|6n'rD33cﬂAiA|y|uQw5t icw/|p	notinowQ8iActAiA|
}
rDw/|qvi¡©uQ6hrDqonv|6hGi
}
itiA|6t§z	A4
}
icw:t^°
5 Ê
^
È
76


º8ctiAct6nvuQw
}
 icw
}
uQh{hrDﬀichGicw:t|^£#qvuJ^rDqonv|rDt6nvuQw
}
 icw
}
uQh{hrDﬀichGicw5t|^£rDwﬂrDq·
~[|i
}
iA|:no	rDt6nvuQw/|µ£#rDqoﬀuQ6not6f	hGiA|
}
it½~Jz$iﬁ|uQp/|8½iA|zﬂrQAi3£ÏrDz	z	u:f/iGrQ|6~Jh{z	tuQt6nﬀ5p/iqvuJ^rDqvi3£
|icw/|6no	noqonotA|^°
 	

*


ﬀﬁ
ﬂ


ﬃ
*+(

(

*
 !#"
* ( $
% &
%yﬂ01,
Ï%
ºictiAct6now	arDw } qvuJ^rDqono¤Anow	 } rDhrDﬀiA|§¡©uQhGuQw	notuQ6now	t6f/inow:tic36not½~¥uD¡|6t66p/ct6p	rDqrDw } hGiK
fﬂrDw	nv^rDqÃ|6~[|6tichG|nv|kratuQz	nv{uD¡À3u^¦§now	Änow5ticiA|6t^£ } p/iﬁtu t6f/iGrD3now	uD¡ÃhrDw:~icw	3now/iAic8
now	¿AuQw/|6t66p/ct6nvuQw/| rDw } hrQf	now/iA|rDw } tunow/ci^rQ|i } |rN¡]ict¸~Zw/uQ6hG|^°(' p	tuQhrDt6nv3qvuQﬂrDq
Jno	rDt6nvuQw[ﬂrQ|i } hGuQw	notuQ6now	¿tiAf	w	nﬀ5p/iA|ﬁt6p	6w±uQp	tﬁtuÄ1iap/|iK¡?p	qrDqotic6wﬂrDt6noﬀiA|ﬁtuJnv|6pﬂrDq
now/|z$iAct6nvuQw/|uQ-qvuJ^rDqUw/uQw } iA|6t66p/ct6noﬀi¨]i3° /° p	qot6rQ|uQw	nvµ¯ic3rDqopﬂrDt6nvuQw/|-z1ic8¡©uQ6hGi } hrDw5p[
rDqoqo~ﬀ°
¹yi^rDqot6f¥hGuQw	notuQ6now	GtiAf	w	nﬀ5p/iA| ﬂrQ|i } uQw*z	u:AiA||6now	{:no	rDt6nvuQw¥hGi^rQ|p	ichGicw5t|yﬂrQ|6n·
^rDqoqo~¥fﬂrDw } qvit¸¦Àuat½~Jz$iA|uD¡ÃfﬂrDrQctic6nv|t6nvA|)§t6f/i
*+*,-ﬃ,.+/-+



+0
¨?hrQ||^£|6t6n &$w/iA||^£
1
iK[no	noqonot½~ﬀ£ } rDh{z	now	:¯rDw } t6f/i

*2
3/-+



+
¨?hGu } rDqU¡]i45p/icw/cnviA|µ£¬rDw } rQ||uJcnsrDti }
} rDh{z	now	¿3rDqop/iA|GrDw } hGu } iK½|fﬂrDz$iA|L¯*4|iAi65873£[£9$;: rDw } iK¡]icicw/AiA|ﬁt6f/icicnow#°<' Aicw5t6rDq
:p/iA|6t6nvuQw*¡©uQ§hGuQw	notuQ6now	nv|§tu{AuQh{z	p	ti
*=.
(
ﬁ


nowÄt6f/u3|ifﬂrDrQctic6nv|6t6nvA|rDw } tuGrQ||iA||
t6f/icno
*>ﬁ
(
 ?@
(

c°ª/uQt6f/iBA
+
C
,
'(




£Ïc6p/cnsrDqnv||6p/iA|rDit6f/icwD)yf/u^¦ tu*AuQh{z	p	tiﬁt6f/i
fﬂrDw	ﬀiA|^£§tu³rQ||iA||t6fﬂrDtat6f/ixfﬂrDw	ﬀiA|rDix|6no3w	n·¶ﬂ^rDw5t^£ytu¢fﬂrDw
}
qvi

*
+*+

>
* (

rDhGuQw	
now
}
noJn
}
pﬂrDqÃfﬂrDw	ﬀiA|^°ﬀ'icqsrDti
}
nv||6p/iﬁnv|f/uµ¦ tu¥AuQh{zﬂrDiGt6f/i{fﬂrDw	ﬀiA|-now¿t6f/i¡]i4:p/icw[
cnviA|uQ	trDnow/i
}
¡?uQh iK[z$ic6nohGicw:trDq
}
rDtr ¦§not6f t6f/i{|icw/|6not6noJnot½~xuD¡4hGu
}
rDqzﬂrDrDhGictic|-uQ[
trDnow/i
}
¡]uQh rDwrDwﬂrDqo~Jt6nv^rDqJhGu
}
icq°ª	p	6t6f/ic6hGuQi3£3not'fﬂrQ|Ï1iAicw-¦§n
}
icqo~-rQ:w/uµ¦§qvi
}
ﬀi
}
t6fﬂrDt^£
¦§f/ici^rQ|fﬂrDw	ﬀiA|ynowx¡]i45p/icw/cnviA|1i^rD p/|iK¡]p	q'now[¡©uQ6hrDt6nvuQwx¡]uQ
}
rDhrDﬀiEF


ﬃ
* (ﬂ£$now[¡©uQ8
hrDt6nvuQw¢uQw¿fﬂrDw	ﬀiA|now¼¨?t6f/iﬁcp	6QrDt6p	i{uD¡K¯ hGu
}
iK½|6fﬂrDz$iA|nv|hrDw
}
rDtuQ6~x¡©uQz1ic8¡©uQ6h{now	
}
rDhrDﬀi

*
!#"G
* (°{ef/icw#£#|6noh{noqsrDknv||p/iA|krD6nv|i¡]uQt6f/i{AuQh{z	p	trDt6nvuQw³rDw
}
t6f/iG|6no3w	n·¡?
nv^rDw/AixuD¡kt6f/iÄfﬂrDw	ﬀiA|^° ,¸w+zﬂrD6t6nvcp	qsrD^£yrQ||iA||6now	¢t6f/ix|6no3w	n·¶ﬂ^rDw/AixuD¡¨?p/|6pﬂrDqoqo~+|hrDqoqO¯
fﬂrDw	ﬀiA| now¼t6f/ixhGu
}
iK½|6fﬂrDz1iA|^£rDw
}
fﬂrDw
}
qonow	_t6f/i_¨?p/|6pﬂrDqoqo~±f	no3f¯AuQ6icqsrDt6nvuQw/|rDhGuQw	
now
}
noJn
}
pﬂrDq#hGu
}
iK½|6fﬂrDz1ikfﬂrDw	ﬀiA|rDik|6t6noqoq#AuQw/|6n
}
ici
}
rQ|uQz$icw/i
}
5p/iA|6t6nvuQw/|H5873£/	£I$[£[j:½°
$4uQw5t6uQqoqonow	{t6f/iAuQh{z	p	trDt6nvuQwﬂrDq#AuQh{z	qviKJnot¸~ uD¡#t6f/iz	uJAiA||6now	ﬁuD¡Ït6f/iAuQqoqviActi
}*}
rDtr
nv|§rDw/uQt6f/ic§|6trDw
}
rD
}
hGuQw	notuQ6now	{i4:p	noichGicw5t^£	¦§f	nvf now/cqop
}
iA|r-qonoh{noti
}
p/|iuD¡rDw¥rDwﬂrN
qo~Jt6nv^rDq$hGu
}
icq1uD¡Ït6f/i|6t66p/ct6p	i3°­xuQiAuµﬀic^£[t6f/i i
}
p/ct6nvuQw ¡]uQht6f/irDwﬂrDqo~Jt6nv^rDqhGu
}
icq1tu
t6f/iiKJz1ic6nohGicw5trDqhGu
}
icq4¨?t66p	w/^rDti
}
hGu
}
rDq|6zﬂrQAiµ¯4nv|y:w/uµ¦§wÄtuGz	qsr^~Ärﬁﬀic~¥uQqviknowÄt6f/i
|p/AAiA||uD¡¬hGu
}
icq·ﬂrQ|i
}Ä}
rDhrDﬀi
}
ictiAct6nvuQwrDw
}
qvuJ^rDqono¤µrDt6nvuQw(5873£/;:½°
ef/iz	p	6z$u3|iuD¡t6f/iz	iA|icw5t zﬂrDz$ic§nv|tu
}
iA|c6no1it6f/i¡©uQp	w
}
rDt6nvuQw/|yrDw
}
rDwﬂrDqo~J¤^it6f/i
z	uQz1ic6t6nviA|uD¡r
}
rDhrDﬀi
}
ictiAct6nvuQwrDw
}
qvu:^rDqono¤µrDt6nvuQw¥hGict6f/u
}
°Uef	nv|hGict6f/u
}
nv|ﬂrQ|i
}
uQw
rDwÄrDz	z	uﬀrQf¦§f	nvfrDnohG| rDt r
}	}
iA||6now	Gt6f/inv||6p/iA|rDw
}
u^ﬀicAuQh{now	 ¨]|uQhGiuD¡K¯Ãt6f/iqonohﬁ
notrDt6nvuQw/|rD1u^ﬀi3° ,½tynv|rQ||p	hGi
}
t6fﬂrDtrG|6no3wﬂrDt6p	iuD¡Ut6f/i|t66p/ct6p	i-nowxnot| w/uQh{nowﬂrDq¨]|rN¡©iµ¯
|trDtinv|{rA3rDnoqsrD	qvi3£t¸~:z	nv^rDqoqo~³rhGu
}
icrDti w5p	h-1ic{uD¡ hGu
}
iA|ﬁrDw
}
rÄhGu
}
icrDti w5p	h$ic
uD¡AuQh{z1uQw/icw5t|uD¡UrQ||u:cnsrDti
}
hGu
}
iK½|6fﬂrDz1iA|^°Ãef	nv|y|6no3wﬂrDt6p	iknv|p/|6pﬂrDqoqo~*n
}
icw5t6n·¶ﬂi
}
p/|now	
iK¡©icicw/Ai
}
rDtr[£	z1u3||6no	qo~aiAAuQ
}
i
}
p	w
}
icyrDwp	w	Jw/u^¦§wÄw/uQw[½|6trDt6nvuQwﬂrD6~iK[cnotrDt6nvuQw#°Ãef/i
z	uQz1u3|i
}
rDqoﬀuQ6not6f	hz	u:AiA||iA|w/ic¦
}
rDtr5~¶/|6tﬀicw/icrDt6now	ﬁriA|6n
}
pﬂrDq£:rDw
}
AuQh{z	p	t6now	
not| |icw/|6not6noJnot½~¥¦k° ^° t^°
}
rDhrDﬀiA|^°Àef/ikiA|6n
}
pﬂrDqÏnv||f/u^¦§wÄtuG$i-rQ|~:h{z	tuQt6nv^rDqoqo~KJrDp/||6nsrDw
LMLON@P*Q
R0Q
S
j  
 *=


 

  

	
,.+
'(

 6 

 
,.+*
 *
,.+0

p	w } ic1uQt6faw/u } rDhrDﬀirDw } |6hrDqoq } rDhrDﬀirQ||6p	h{z	t6nvuQw/|^°Uef	nv|4iA|6p	qot|4nowr-3qvuQﬂrDqTtiA|6t^£
¦§f	nvfxz1ic8¡©uQ6hG|r

'(
* 


rDwﬂrDqo~J|nv|yuD¡Ut6f/iiA|6n } pﬂrDqÏtuat6f/i } rDhrDﬀiA|µ£
+

8
 

*-p	w[
Aic6trDnow:t6nviA|nowat6f/iyhGu } rDq$iA|6t6nohrDtiA|§rDw } w/uQnv|iA|4uQwat6f/irA3rDnoqsrD	qvi } rDtr[°­xu } rDq } nsrD3w/u3|6nv|
nv|y|6trDti } rQ|r } ictiAct6nvuQwz	uQ	qvich) } iAcn } i-¦§f	nvf AuQh{z$uQw/icw:t|uD¡t6f/ihGu } rDqÏzﬂrDrDhGictic
ﬀiActuQkfﬂr^ﬀiyfﬂrDw	ﬀi } °Uef	nv|Àz	uQ	qvichnv|À|uQqoﬀi } :~ } iA|6no3w	now	ﬁ|6noh{noqsrDKtiA|6t|¡©u:cp/||i }
uQw:tu*t6f/iﬁhGu } rDqU|p	/|6zﬂrQAiA|uD¡4now:ticiA|6t^°ﬁºrDhrDﬀiﬁqvu:^rDqono¤µrDt6nvuQw¢nv||trDti } rQ|kr } ictiAct6nvuQw
z	uQ	qvich£/rDw } w/uQtrDw¢¨?p/|6pﬂrDqoqo~Gnoqoq·z1u3|i } ¯Ãnow5ﬀic|iiA|t6nohrDt6nvuQw¥z	uQ	qvich°Uef	nv|4z	uQ	qvichÂnv|
r }	} iA||i } 5~ z	qop	33now	 rD33ic5rDti } |icw/|6not6noJnot6nviA|uD¡t6f/ihGu } iA|rDw } hGu } iK½|fﬂrDz$iA| ¦k° ^° t^°
ª¬«U­Á|t66p/ct6p	rDqÀzﬂrDrDhGictic|nowZt6f/i rD$uµﬀia|ict6t6now	/°ef	nv|-iA|p	qot|-now } noiAct6nvuQwﬂrDq4tiA|t|^£
¦§f	nvfxz1ic8¡©uQ6h t6f/i-|rDhGi-t½~Jz$iuD¡ } rDhrDﬀiKtuDw/uQnv|iﬁ|icw/|6not6noJnot½~rDwﬂrDqo~J|nv|yuD¡t6f/ikiA|n } pﬂrDq
rQ|k¡]uQ } rDhrDﬀi } ictiAct6nvuQw#°xef/iAuQh{z	p	trDt6nvuQw#£t6f/i rDwﬂrDqo~:t6nv^rDq·tuD½iK[z1ic6nohGicw5trDq§hrDtf[
now	*rDw } t6f/irD33ic5rDt6nvuQw¿uD¡Ut6f/i-|icw/|6not6noJnot6nviA|rDikz1ic8¡]uQ6hGi } u &qonow/iﬁrDtr } iA|6no3wx|trDﬀi3£
¦§f/ici^rQ| t6f/i } noiAct6nvuQwﬂrDqÏtiA|6t|hrA~*$iAuQh{z	p	ti } uQw[$uﬀrD } °
ef/izﬂrDz1icnv|uQ65rDw	no¤^i } rQ|y¡©uQqoqvu^¦|^° ,¸w |iAct6nvuQw [£1¦4inow5t6u } p/Ait6f/ihGu } icqonow	rDw }
}
nv|cp/||{|uQhGi ﬀic~ZzﬂrDrDhGictic6no¤µrDt6nvuQw/|*rDw
}
|icw/|uQﬁt½~Jz1iA|ﬁnv||6p/iA|^°³mJiAct6nvuQw $nv|
}
icﬀuQti
}
tu*t6f/iGz	uQz$u3|i
}Z}
rDhrDﬀi
}
ictiAct6nvuQwZhGict6f/u
}
£#ﬂrQ|i
}
uQw=r ﬀicw/icrDqÀ|trDt6nv|6t6nv^rDqUqvuJ^rDqÃrDz[
z	uﬀrQfZtu*t6f/i
}
ictiAct6nvuQw=uD¡|6hrDqoq
}
ic:nsrDt6nvuQw/|-now¿t6f/i{zﬂrDrDhGictic|-uD¡
}
~:wﬂrDh{nv|6~J|tichG|^£
rDw
}
uQw¢r |6tuJfﬂrQ|6t6nvﬁ|6p	/|6zﬂrQAiKﬂrQ|i
}
Au^3rD6nsrDw/AiK
}
6noﬀicw¢hGu
}
rDqn
}
icw:t6n·¶ﬂ^rDt6nvuQw¢hGict6f/u
}
°
ef/iu &$qonow/iAuQh{z	p	trDt6nvuQwxrDw
}
t6f/iuQw[1uﬀrD
}
rDwﬂrDqo~[|6nv||6trDﬀirDi
}
nv|t6now	3p	nv|6f/i
}
£/rDw
}
t6f/i
i'&TiAct*uD¡r¢t66p	w/^rDti
}
hGu
}
rDq|6zﬂrQAixnv|a	6nvi
1
~
}
nv|cp/||i
}
° ,¸w |iAct6nvuQw j/£¦Ài
}
iA|c6no1i
t6f/ihGu
}
rDq
}
nsrD3w/u3|6nv|hGict6f/u
}
£4¦§f	nvf¼fﬂrDw
}
qviA|GiA|n
}
pﬂrDq |icw/|6not6noJnot6nviA|{tu
}
rDhrDﬀiA| rDw
}
iA|n
}
pﬂrDqv|p	w/Aic6trDnow:t6nviA|^° ºrDhrDﬀiÄqvuJ^rDqono¤µrDt6nvuQw¼nv| r
}	}
iA||i
}
now |iAct6nvuQw [£4¦§f/iciÄt6f/i
u &$qonow/iﬁAuQh{z	p	trDt6nvuQw=rDw
}
t6f/i{uQw[$uﬀrD
}
rDwﬂrDqo~[|6nv||6trDﬀi{rDi
}
nv|6t6now	3p	nv|6f/i
}
rD5rDnow#°¹yuµ¦
t6f/iﬁz	uQz1u3|i
}
hGict6f/u
}
icqsrDtiA|ktu¥uQt6f/ic¦4uQ6J|nv|kr
}	}
iA||i
}
now¢|iAct6nvuQwZ[£T¦§f/iciﬁiA|n
}

pﬂrDq
}
iA|6no3w¿rDw
}
|6t66p/ct6p	rDqUrD33ic5rDt6nvuQwZrDi
}
nv|cp/||i
}
°yyp	hGic6nv^rDq¬iA|6p	qot|uQ	trDnow/i
}
uQw
t¸¦Àu¥rDz	z	qonv^rDt6nvuQw¿iK	rDh{z	qviA|rDiicz$uQ6ti
}
now |iAct6nvuQwJ°mJuQhGiAuQw/cqop/|6nvuQw/|rDi
}
r^¦§w¿now
|iAct6nvuQw[°
 ﬀ
%!  %ﬃ.ﬁ§01 ¬01(%
ﬁ¢i ¶/|6tÀiA^rDqoqt6f/iyhrDnow i4:pﬂrDt6nvuQw/|§rDw
}
zﬂrDrDhGictic|§uD¡#t6f/iyhGu
}
icqv|Ã¦4i p/|i3°-,
}
icw5t6n·¶rD	qvi
rDw
}
w/uQw_n
}
icw5t6n·¶rD	qvi*hGu
}
icqv|ﬁrDi
}
nv|6t6now	3p	nv|6f/i
}
£ÀrDw
}
rÄp/|iK¡]p	qÃnow53rD6nsrDw/Ai*z	uQz1ic6t½~ZuD¡
t6f/ihGu
}
rDqyzﬂrDrDhGictic|nv| uQp	t6qonow/i
}
°"ef/icw t6f/i i'&TiAct¥uD¡fﬂrDw	3now	±t6f/i |icw/|uQ t½~Jz1iA|
nv|
}
nv|cp/||i
}
°*ªnowﬂrDqoqo~ﬀ£t6f/i
}
rDhrDﬀi
}
ictiAct6nvuQw³rDw
}
qvu:^rDqono¤µrDt6nvuQw_z	uQ	qvichG|now5ﬀiA|6t6no5rDti
}
t6f	uQp	3f/uQp	trDik|6trDti
}
°
ﬂﬃ L ﬂ!
 	

*


ﬀﬁ
ﬂ


ﬃ
*+(

(

*
 !#"
* ( 
  
			
ﬁﬀﬃﬂ !"ﬀﬃ
ﬂ#	%$!	&ﬂ#	'(ﬀ)ﬂ 
ﬁ¢iGrQ||6p	hGit6fﬂrDtt6f/iﬁ$icfﬂr^:nvuQ-uD¡4t6f/iﬁhGiAfﬂrDw	nv^rDq4|6~J|tich^rDw¿1i } iA|c6no1i } 5~¿r*|6trN
t6nvuQwﬂrD6~Zqonow/i^rD } ~JwﬂrDh{nv^rDq§|6~J|tich£¬rDw } t6fﬂrDt^£¬now=t6f/i¡]i45p/icw/c~¿rDw	ﬀi*uD¡now5ticiA|t^£¬t6f/i
now	z	p	t¡]uQAiA|^rDwÄ$ihGu } icqvi } rQ| rw/uQw[½|6trDt6nvuQwﬂrD6~¥¦§f	notikw/uQnv|i3°Uef	nv|§iA|6p	qot|nowD)
* +,.-0/21436587,.-0/213:9,;-0/<16= >4-0/<1@?BA;-0/216=DCE,.-0/21 ¨7µ¯
¦§f/iciF/ } icw/uQtiA|AuQw5t6now:p/uQp/|t6nohGi3£G*B?@5H?29 rDikt6f/ihrQ||^£ } rDh{z	now	rDw } |6t6n &1w/iA|| hrN
t66nvAiA|*iA|z$iAct6noﬀicqo~ﬀ£¨?f	no3f } nohGicw/|nvuQwﬂrDqO¯aﬀiActuQI,ﬃAuQqoqviAct|*t6f/i } nv|6z	qsrQAichGicw5t|uD¡t6f/i
} ic3iAiA|yuD¡'¡]iAi } uQh´uD¡¬t6f/i|6t66p/ct6p	i4/t6f/iiK[tic6wﬂrDqÀ¨?w/uQwhGi^rQ|p	i } ¯4¡©uQAiJ>*nv|§hGu } icqvi }
rQ|Àrw/uQw[½|6trDt6nvuQwﬂrD6~{¦§f	notiw/uQnv|i¦§not6ft6nohGiKQrD6~Jnow	AuµQrD6nsrDw/Ai hrDt66n·LKJM"-0/21K£ﬀhGi^rQ|p	iK
hGicw:t|§rDiyAuQqoqviActi } now t6f/i¨]uD¡]ticw#£Jqvu^¦ } nohGicw/|6nvuQwﬂrDqO¯ÀﬀiActuQEA £[rDw } hrDt66n·.C³now } nv^rDtiA|
¦§f	nvfAuQh{z1uQw/icw5t|uD¡Ut6f/i|6trDtikﬀiActuQrDiﬁrQct6pﬂrDqoqo~hGi^rQ|6p	i } ¨?¦§f/ici-t6f/i|icw/|uQ|rDi
qvuJ^rDti } ¯K°
ef/ihGu
}
iA|uQUicnoﬀicw[¡]i45p/icw/cnviA|
}
icw/uQti
}
ﬀicw/ic6nv^rDqoqo~ﬁ5~ONU£ﬀt6f/i§icnoﬀicw5ﬀiActuQ|!PGQ$£ﬀrDw
}
t6f/ihGu
}
iK½|6fﬂrDz1iA|
}
icw/uQti
}
ﬀicw/ic6nv^rDqoqo~¥:~.R
Q
£/rDik|uQqop	t6nvuQw/| uD¡)
SUTWV
-0N

*X3YNZ5[3:9\1=^]?_-0N

*`3YNZ5'3:9\1aP
Q
=^]?bR
Q
=^C'P
Q
¨©ﬀ¯
ef/i¡?i4:p/icw/c~arDw
}a}
rDh{z	now	ﬁAuJidccnvicw5t§rDiyiAAu^ﬀici
}
¡?uQh¾r

* (

(
,
*
,
icnoﬀicw53rDqop/iHN
t6f	uQp	3fD)
ª/i45p/icw/c~feg= h
i)j
?ÄºrDh{z	now	lkm=on p
q
p

3
h

?¦§f/ici)
p
=srJ-0Nt1@?
h
=buJ-0Nt1 ¨ $ﬀ¯
'Âqvu:^rDq
}
rDhrDﬀi*now_t6f/i |t66p/ct6p	iai
}
p/AiA|ﬁt6f/i*|6t6n &1w/iA||{rDw
}
now/ci^rQ|iA|ﬁt6f/i
}
rDh{z[
now	/°=ef5p/|ﬁhrDw:~
}
rDhrDﬀi
}
ictiAct6nvuQw+tiAf	w	nﬀ5p/iA|GfﬂrAﬀi*1iAicw_z	uQz1u3|i
}
¦§f	nvf¼hGuQw	notuQ
t6f/i|6t6n &1w/iA||hrDt66n·I9³°¹yuµ¦Àicﬀic^£$hGuQw	notuQ6now	*not|now:ﬀic|iF9Zvw^£/wﬂrDhGicqo~Ät6f/i
1
iK[no	noqonot½~
hrDt66n·T£'fﬂrQ|-z	uµﬀicw=hGuQit6rQctrD	qvi rDw
}
AuQh{z	p	trDt6nvuQwﬂrDqoqo~¢¡©i^rQ|6no	qvi587ﬀ£Tj/£;:½° ,½w_|uQhGi
^rQ|iA|^£[uQt6f/ic|t66p/ct6p	rDqTzﬂrDrDhGictic6no¤µrDt6nvuQw/| |6p/fÄrQ|ÀﬀuQqop	h{nvhrQ||rDw
}Lx
uQp	w	GicqsrQ|t6nvcnot½~
hGu
}
p	qop/|hrA~¢1iaz	iK¡]icrD	qvi 5 	£ 7ﬃ:½°mJicﬀicrDqhGict6f/u
}
|now_t6f/iqonoticrDt6p	i¥rDiaﬂrQ|i
}
uQw
rGt6rDw/|6h{nv||6no	noqonot¸~hrDt66n·(5 $[£ 2:½£ﬂ¦§f	nvfxnow:ﬀuQqoﬀiA|t6f/ikz	uJAiA||6now	*uD¡Unow	z	p	t8½uQp	t6z	p	t
}
rDtr[°
¹u^¦4icﬀic^£	now¥t6f/i^rQ|iuD¡w/uQw¥hGi^rQ|6p	i
}
now	z	p	tiK	cnotrDt6nvuQw#£	z	u:AiA||6now	GuQp	t6z	p	t8½uQw	qo~
}
rDtr
nv|hrDw
}
rDtuQ6~ 5 	£)y;:½°zywﬁt6f/iuQt6f/icfﬂrDw
}
£ﬀryi
}
p/Ai
}
|6t6n &1w/iA||rDw
}
rDwnow/ci^rQ|i
}}
rDh{z	now	
iA|p	qotynow
}
iAci^rQ|i
}
wﬂrDt6p	rDq¬¡?i4:p/icw/cnviA|rDw
}
hGu
}
n·¶ﬂi
}
hGu
}
iK½|fﬂrDz$iA|ﬀiAuQhGict66~ﬀ°­uQw	n·
tuQ6now	-t6f/i§hGu
}
rDqzﬂrDrDhGictic|Ãnv|Ut6f5p/|Uicqvic3rDw5t^£[rDtUqvi^rQ|6tU¡]uQ
}
rDhrDﬀi
}
ictiAct6nvuQw#°UºrDhrDﬀi
qvuJ^rDqono¤µrDt6nvuQw#£f/u^¦Àicﬀic^£1i4:p	noiA|¨©rDtyqvi^rQ|6t zﬂrD6t6nsrDqO¯Jw/u^¦§qvi
}
ﬀiuD¡Ã|6t66p/ct6p	rDqÏzﬂrDrDhGictic|
rDw
}
ﬀiAuQhGict66~ﬀ°
ef/iz	uQz1u3|i
}_}
rDhrDﬀi
}
ictiAct6nvuQw³hGict6f/u
}
fﬂrDw
}
qviA|t6f/iahGu
}
rDq4zﬂrDrDhGictic|^£¬¦§f	nvf
icwQ6u^~krp/|iK¡?p	q3now:QrD6nsrDw/AiÀz	uQz$ic6t¸~ﬀ£3rQ|#iKJz	qsrDnow/i
}
w/iKJt^°'­xuQiAuµﬀic^£Qt6f/iz	uQz1u3|i
}
hGict6f/u
}
LMLON@P*Q
R0Q
S
  
 *=


 

  

	
,.+
'(

 6 

 
,.+*
 *
,.+0

} uJiA| (
*

hrDﬀi¥p/|iuD¡krDw5~³hGu } rDqzﬂrDrDhGictic|aiK[t6rQcti } ¡]uQh rDw»rDwﬂrDqo~Jt6nv^rDqhGu } icq£
	p	tp/|iA|{n } icw5t6n·¶ﬂi } hGu } rDqzﬂrDrDhGictic|now/|ti^r } °»ef/i¥z	uQz1u3|i }+} rDhrDﬀiÄqvu:^rDqono¤µrDt6nvuQw
hGict6f/u } fﬂrDw } qviA| $uQt6fhGu } rDq'rDw } |t66p/ct6p	rDq#zﬂrDrDhGictic|^£/p/|now	arDwÄuQ6no3nowﬂrDq'|t66p/ct6p	rDq
rD33ic5rDt6nvuQwxhGiAfﬂrDw	nv|6h°
   

ﬀﬃ	GﬀﬃW $
	6 
	&! 	 !	H$
	&ﬂ#	Uﬀﬃ(ﬂ U	 ﬀ# t
m[rDh{z	qonow	ÄhGu } icq ¨7µ¯rDtrDti	
 ~Jnvicq } |t6f/i } nv|cictiﬁt6nohGiﬁhGu } icqnow¢|6trDti{|6zﬂrQAi¡©uQ6h
587^[£ 77*: ) 
w
= 

3

w
A

= 

¨?j:¯
¦§f/icikt6f/ik|6trDtikrDw } t6f/ikuQp	t6z	p	trDi)

=
,;-ﬀ
1
7
,;-ﬀ
1ﬁ
? A

=^A -ﬀ
1@? ¨©ﬀ¯
t6f/i|trDtit6rDw/|6not6nvuQwxrDw
}
uQ/|ic6QrDt6nvuQwhrDt66nvAiA|rDi)
B=ﬃﬂ	! ;?#" =
] $
n*
vw
9 n%*
vw
5
ﬁ
rDw
}
 =&% C ](' ¨©ﬀ¯
,¸w¥¨?j:¯K£3t6f/i
,
(


0,.+
 |6trDtiÀw/uQnv|i)

w
nv|¬rQ||6p	hGi
}
tuy1i JrDp/||6nsrDw#£Q¤^icuDhGi^rDw#£5¦§f	noti3£
¦§not6fxAu^3rD6nsrDw/AikhrDt66n·)
K

w+*-,.
=0/f-

w
21

w
1=4365

w87
 

 
ﬂ
:9<;
KL-ﬀ= 1>ﬂ
@?:9
k!=
¦§f/iciA/f-CB 1
}
icw/uQtiA|t6f/iiK[z$iActrDt6nvuQwuQz$icrDtuQyrDw
}
;
K -ﬀ=)1=

] ]
] * vw K
M
-ﬀ=)1 * v
1
ﬁ
ef/i¦§f	noticw/iA|| rQ||6p	h{z	t6nvuQwÄuQw¥t6f/i|trDtiw/uQnv|ikrDw
}
t6f/ikrD/|icw/AiuD¡¬hGi^rQ|6p	ichGicw5tw/uQnv|i
now³¨?j:¯rDi
}
nv|cp/||i
}
now(587^ :½°.,¸tnv||6t6iA||i
}
t6fﬂrDt|6now:p/|uQn
}
rDquQAuQqvuQi
}
w/uQnv|i-iK	cnotrDt6nvuQw
^rDw 1iﬁicw/AuQh{zﬂrQ||i
}
rQ|¦Àicqoq°{m:trDti

rDw
}
uQ/|ic6ﬀi
}
uQp	t6z	p	tJA´fﬂrAﬀi
}
nohGicw/|nvuQw/|
iD
rDw
}FE
iA|6z1iAct6noﬀicqo~ﬀ£/¦§not6f
E
¨]uD¡]ticwh-p/f¯§|6hrDqoqvic t6fﬂrDw
iD
nowz	rQct6nvAi3°
ﬂﬃ L ﬂ!
 	

*


ﬀﬁ
ﬂ


ﬃ
*+(

(

*
 !#"
* ( 
 ictF- 4? P"14$it6f/iicnoﬀicw/|t66p/ct6p	i-uD¡¬t6f/ik|6trDtit6rDw/|6not6nvuQwÄhrDt66n·£[wﬂrDhGicqo~)
S(TWV - sn  $"1=s]?g- bn  $"1aPF=s] ¨ 3¯
ef/ihGu } rDq1zﬂrDrDhGictic|F-0N?<R Q1Ãnow¢¨©ﬀ¯À^rDw¥$i } i } p/Ai } ¡]uQh t6f/i - 4? P 1' |now¢¨ 3¯Up/|now	I)
ﬂ
 
Q
= 4? R Q =
*-,.
=  P ¨ ﬀ¯
ef/i¡]i45p/icw/c~³rDw }=} rDh{z	now	¢AuJidccnvicw5trDiaiAAu^ﬀici } ¡]uQh r } nv|cicti*icnoﬀicw:QrDqop/i	 
t6f	uQp	3fD)
ª	i4$°.=
p
i)j 

? ºrDh{z	now	 = 

h


q
p

3
h

?¦§f/ici)
p
=




V

ul- G1
rJ- G1




?
h
=



 


¨ yﬀ¯
«Unoﬀicw5ﬀiActuQ|rDii^rDq#n·¡
5m=t*o3 9³£[t6f/ik|noh{z	qviA|6t§¡©uQ6h´uD¡z	uQz1uQ6t6nvuQwﬂrDq } rDh{z	now	/°
iA^rDp/|i{uD¡4t6f/iﬁ|6t66p/ct6p	i{uD¡Àt6f/i{|6trDtiﬁnow+¨©ﬀ¯K£Tt6f/i   |krDw } ﬃ |krDiﬁzﬂrDno6¦§nv|i{AuQh{z	qviK
AuQwQ8p	5rDti3°
,½tt6p	6w/|uQp	tyt6fﬂrDtyt6f/iAuQqoqviAct6nvuQwuD¡UhGu
}
iA| - 4? 1K£¦§f	nvfx¡]uQ6hr{ﬀic6~¥wﬂrDt6p	rDqzﬂrN
rDhGictic6no¤µrDt6nvuQwﬁ¡©uQ'|t66p/ct6p	rDq[rDwﬂrDqo~[|6nv|^£3rDqv|uyicwQ8uµ~r§w	nvAiÀnow53rD6nsrDw/Ai4z	uQz$ic6t¸~ﬀ° '§ct6pﬂrDqoqo~ﬀ£
not4^rDw i^rQ|noqo~G$iy|6f/u^¦§w*tu-$iynow53rD6nsrDw5t¦k° ^° t^°fﬂrDw	ﬀiA|now t6f/i|6trDti ﬂrQ|nv|ÀuD¡Ï|6~[|6tich¨?j:¯K°
,¸wuQt6f/icÀ¦ÀuQ
}
|^£:t6f/iF- 4?"1' |¡©uQ6hr-^rDw/uQw	nv^rDqzﬂrDrDhGictic6no¤µrDt6nvuQw¥uD¡Tt6f/i icnoﬀicw/|6t66p/ct6p	i
¨]uQi45p	no3rDqvicw5t6qo~¢t6f/iz$uQqviGzﬂrD6tL¯uD¡§t6fﬂrDt|6~[|6tich°

ict-t6f/i - ? 1' |1iG|6trQﬀi
}
now5tu r
-
E
3  1
D

}
nohGicw/|nvuQwﬂrDqÏﬀiActuQ I)

*-,.
=  ﬀ
ﬁ
T
ﬂ
ﬁ
¨7^ﬀ¯
¦§f/ici
ﬀ
nv|t6f/iﬀiActuQ¦§f/u3|iﬁicqvichGicw5t|krDit6f/iicnoﬀicw:QrDqop/iA|ﬃ #£
ﬂ
nv|yt6f/ihrDt66n·Ä¦§f/u3|i
AuQqop	h{w/|krDit6f/ihGu
}
iK½|fﬂrDz$iA|ﬃ |^£1rDw
}
ﬁ
T

nv|t6f/iﬁAuQqop	h{w¿|6trQJnow	¥uQz$icrDtuQ^°ª/uQh
w/uµ¦ uQw#£	ﬀiActuQ ﬁnv| AuQw/|6n
}
ici
}
rQ|§t6f/i|~J|6tichÂzﬂrDrDhGictic^°
ﬁ¢i |t6iA||_t6fﬂrDt±¦Ài
}
u w/uQt³w/iAi
}
tu ¡rAﬀuQ+r zﬂrD6t6nvcp	qsrD+w/uQ6hrDqono¤µrDt6nvuQw´uD¡xt6f/i
hGu
}
iK½|6fﬂrDz1iA|sP
Q
 | rDw
}
t6f5p/| uD¡¢t6f/i ﬃ |^£¢rQ| uQz	z$u3|noti tut6f/i hrQ||»w/uQ6hrDqono¤^i
}
hGu
}
iA|) P
1
Q
* P
Q
=$ p/|i
}
now i3° /° 5 ;:½°B'|yiK[z	qsrDnow/i
}
$icqvuµ¦k£t6f/iz	uQz1u3|i
}x}
rDhrDﬀiK
tuDw/uQnv|iG|icw/|6not6noJnot½~ rDt6nvu3|ﬁrDi{now53rD6nsrDw5t¦k° ^° t^°a|p/f¢w/uQ6hrDqono¤µrDt6nvuQw/|^°*¹u^¦4icﬀic^£|uQhGi
^rDi |6f/uQp	q
}
1i§trDﬀicw{¡©uQ
}
rDhrDﬀiyqvu:^rDqono¤µrDt6nvuQw#£:¦§f	noqvihrDtf	now	n
}
icw:t6n·¶ﬂi
}
hGu
}
iK½|6fﬂrDz1iA|
¦§not6frDwﬂrDqo~:t6nv^rDqÏuQw/iA|yrQ|
}
nv|cp/||i
}
nowÄ[° [° $[°
 "!  $# (ﬂ#G ﬀI ! 4ﬂ ﬀ $ 
ef/i hGi^rQ|6p	ichGicw5t§i4:pﬂrDt6nvuQwanow¿¨?j:¯¬¦§not6f  rQ|Unow¿¨©ﬀ¯¬noh{z	qonvcnot6qo~ rQ||6p	hGiA|Àt6fﬂrDtÃt6f/irA3rDnoq·
rD	qvi |icw/|uQ|hGi^rQ|6p	iat6f/i¨?icqsrDt6noﬀiµ¯
}
nv|6z	qsrQAichGicw:t|{uD¡t6f/i
}
ic3iAiA|ﬁuD¡¡]iAi
}
uQh t6f/ichﬁ
LMLON@P*Q
R0Q
S
  
 *=


 

  

	
,.+
'(

 6 

 
,.+*
 *
,.+0

|icqoﬀiA|^£$wﬂrDhGicqo~ rDiﬁAuQw/|6t6rDnow:tk5rDp	ﬀiA|^°ﬁ,½¡ÀAuQw/|6t6rDnow:tk5rDp	ﬀiA|^£1ﬀicqvuJcnot½~ |icw/|uQ|rDw } rQK
AicqvicuQhGictic|rDikrA3rDnoqsrD	qvi3£/t6f/ikhGi^rQ|6p	ichGicw5ti45pﬂrDt6nvuQwnow_¨7µ¯4|6f/uQp	q } ¦§6notiﬀ)
A -0/21=
 

C!,;-0/21
 7,;-0/21
 +,;-0/<1


¦§not6f C ?	 ?	hr } ikuD¡]  |yrDw } + |^£/rDw } |6~J|tich²¨©ﬀ¯4|6f/uQp	q } 1ip	w } ic|6tu:u } ¦§not6f )
 =
 

C ]
] 
n
J* vw 9 n
J* vw 5
 

$4uQw/|i45p/icw:t6qo~ﬀ£|trDti|6zﬂrQAi{hGu } icq¨?j:¯k^rDw_rDqo¦rA~[|-1iGicw[¡©uQAi } £'¦§fﬂrDticﬀict6f/i|icw/|uQ|
rDi3°Ãef/iwﬂrDt6p	i-uD¡¬t6f/i|icw/|uQ|§p/|i
}
uQw	qo~anow
1
p/icw/AiA| t6f/ikuQ/|ic63rDt6nvuQwhrDt66n·F=°
   
	&	4 (ﬀ)G"ﬀﬃ B	&!  	 U	Gﬀ# b$!ﬂ#!^
,¸w t6f	nv|ÀzﬂrDz1ic^£
}
rDhrDﬀi
}
ictiAct6nvuQw¥nv||6trDti
}
rQ|Àt6f/iz	uQ	qvich uD¡
}
ictiAct6now	GfﬂrDw	ﬀiA|§now t6f/i
^rDw/uQw	nv^rDq1zﬂrDrDhGictic§ﬀiActuQ 
}
iK¶/w/i
}
now ¨7^ﬀ¯K°-,¸tÀnv|§rQ||p	hGi
}
t6fﬂrDtr-iK¡]icicw/Ai3rDqop/i 
nv|rA3rDnoqsrD	qvi3° Jicw/icrDqoqo~ﬀ£1|6p/f¿r{iK¡©icicw/AizﬂrDrDhGicticynv|yn
}
icw5t6n·¶ﬂi
}
p/|6now	
}
rDtrGiAAuQ
}
i
}
uQwat6f/i p	w
}
rDhrDﬀi
}
|6~[|6tich°z ¡ÏAuQp	|i3£J¦§f/icw t6f/ihGuQw	notuQi
}
|6~[|6tich"nv|4|6p	[6iActÀtu-w/uQw[
|trDt6nvuQwﬂrD6~ now	z	p	tiK[cnotrDt6nvuQw#£t6f/iiK¡©icicw/Aik3rDqop/i 

|6f/uQp	q
}
1in
}
icw5t6n·¶ﬂi
}
uQwqvuQw	
}
rDtr
|LrDh{z	qviA|AuQw:trDnow	now	=rQ|hrDw5~=uD¡yt6f/iA|i w5p	nv|rDw/Ai*fﬂrDw	ﬀiA|arQ|z1u3||6no	qvi3° ¹u^¦4icﬀic^£Unotnv|
noh{z1uQ6trDw5t-tu¥w/uQtiﬁt6fﬂrDt^£#¦§not6f¢t6f/iGz	uQz$u3|i
}
hGict6f/u
}
£#t6f/i
}
ictiAct6nvuQw=z	uQ	qvich hrA~ 1i
|uQqoﬀi
}
uQwt6f/iﬂrQ|6nv|uD¡
}
rDtr{|rDh{z	qviA| uD¡hp/fx|hrDqoqvic |6no¤^i3°
Jnoﬀicw#£3uQwuQw/i4fﬂrDw
}
£3riK¡©icicw/Ai4QrDqop/i ÀuD¡/t6f/iÃhGu
}
icqJzﬂrDrDhGicticrDw
}
£3uQwt6f/i4uQt6f/ic
fﬂrDw
}
£1r{w/ic¦
}
rDtrG|rDh{z	qvi3£t6f/i
}
ictiAct6nvuQwz	uQ	qvich nv| tu
}
iAcn
}
i-¦§f/ict6f/ict6f/ikw/ic¦
}
rDtr
rDiy|6t6noqoq/¦4icqoq
}
iA|c6no1i
}
:~{t6f	nv|ÃzﬂrDrDhGictic43rDqop/i uQÃw/uQt^°¬ef/i hGu
}
rDq
}
nsrD3w/u3|6nv|Ãz	uQ	qvich
nv| tu
}
iAcn
}
ik¦§f	nvfAuQh{z1uQw/icw5t|uD¡t6f/ikhGu
}
rDqÏzﬂrDrDhGicticyﬀiActuQ {fﬂr^ﬀi-fﬂrDw	ﬀi
}
°§ef/i
}
rDhrDﬀi4qvuJ^rDqono¤µrDt6nvuQw{z	uQ	qvich nv|'tu
}
iAcn
}
i¦§f	nvfﬁzﬂrD6t|uD¡ﬂt6f/i4|6t66p/ct6p	i4fﬂrAﬀi1iAicw
}
rDhﬁ
rDﬀi
}
£ﬂuQ i45p	no3rDqvicw5t6qo~¥tu
}
iAcn
}
i-¦§f	nvficqvichGicw5t|uD¡t6f/ik|t66p/ct6p	rDqÏzﬂrDrDhGictic hrDt66nvAiA|
fﬂr^ﬀikfﬂrDw	ﬀi
}
°
4iA^rDp/|i§|6t66p/ct6p	rDq/n
}
icw5t6n·¶ﬂ^rDt6nvuQwanv|UrAuQh{z	qviKÄ¨©rDw
}
ﬀicw/icrDqoqo~w/uQt¬¡]p	qoqo~rDp	tuQhrDt6nvµ¯
z	uJAiA||^£3rDw
}
1iA^rDp/|iÀnotnv|now:ticw
}
i
}
tu
}
iA|6no3wGr
}
rDhrDﬀi
}
ictiAct6nvuQwrDqoﬀuQ6not6f	h¦§f	nvfG^rDw
1i6p	wuQw[$uﬀrD
}
£$uQp	rDz	z	uﬀrQf
}
uJiA|ﬁ(
*

z$ic8¡©uQ6h rGw/ic¦ zﬂrDrDhGicticiA|6t6nohrDt6nvuQwÄp/|now	
t6f/ikw/ic¦
}
rDtr{|rDh{z	qvi3° ,½w/|6ti^r
}
£/t6f/i
}
rDhrDﬀi
}
ictiAct6nvuQw rDw
}
hGu
}
rDq
}
nsrD3w/u3|6nv|z	uQ	qvichG|
rDi|uQqoﬀi
}
t6f	uQp	3f t6f/iﬁuQw[$uﬀrD
}
AuQh{z	p	trDt6nvuQwZrDw
}
rDwﬂrDqo~J|nv|uD¡rGiA|6n
}
pﬂrDq°-m:noh{noqsrD6qo~ﬀ£
ﬂﬃ L ﬂ!
 	

*


ﬀﬁ
ﬂ


ﬃ
*+(

(

*
 !#"
* ( y
1iA^rDp/|iU|t66p/ct6p	rDq5hGu } icq5p	z } rDt6now	 nv|'rAuQh{z	p	trDt6nvuQwﬂrDqoqo~know5ﬀuQqoﬀi } z	u:Ai } p	i3£Dt6f/i } rDhﬁ
rDﬀi qvu:^rDqono¤µrDt6nvuQw z	uQ	qvich¾nv|Uw/uQt§r }	} iA||i } rQ|4rDw ¨?p/|6pﬂrDqoqo~{noqoq·z$u3|i } now5ﬀic|iµ¯ÃiA|t6nohrDt6nvuQw
z	uQ	qvich£[	p	t rQ|rDw¥ic3rDqopﬂrDt6nvuQwuD¡'t6f/iAuQ6icqsrDt6nvuQw/| uD¡t6f	nv|iA|6n } pﬂrDq1¦§not6f|6z1iAcn·¶ﬂ|t66p/K
t6p	rDqÏzﬂrDrDhGicticy|6p	/|6zﬂrQAiA|µ°ef	nv|nv|§iK[z	qsrDnow/i } now¥t6f/iw/iK[t§t6f	iAik|iAct6nvuQw/|^°
  
 ! "
#$%
ef/i } iA|6no3w¢uD¡4t6f/iGz	uQz$u3|i }Z} rDhrDﬀi } ictiAct6nvuQw_rDqoﬀuQ6not6f	h®nv|ﬂrQ|i } uQw=r ﬀicw/icrDq4|6trN
t6nv|t6nv^rDqyrDz	z	uﬀrQf#£§¦§f	nvf rDnohG| rDtGt6rDw/|8¡©uQ6h{now	³rqsrD6ﬀixcqsrQ||uD¡ } ictiAct6nvuQw»z	uQ	qvichG|
AuQw/Aic6w	now	{rzﬂrDrDhGictic6no¤^i }
*
*
*=. 
@/+
*



now:tu-t6f/i§p	w	noﬀic|LrDqz	uQ	qvich uD¡1hGuQw	notuQ8
now	¥t6f/iﬁhGi^rDw¢uD¡r JrDp/||6nsrDw
+
(7*

 

*
+
587cj:½°ef	nv|rDz	z	uﬀrQfZﬂrQ|nv^rDqoqo~ r }	} iA||iA|
t6f/ii^rD6qo~x¦rD6w	now	xuD¡
0ﬀ 
F
 
*+(

uD¡t6f/iG|6~[|6tichzﬂrDrDhGictic^° ef/iﬁﬀic~n } i^r¥nv|tu
} iK¶/w/irAuQw5ﬀicw	nvicw5t§iA|n } pﬂrDq£:t6no3f:t6qo~arQ||uJcnsrDti } ¦§not6f*r-icqvicQrDw:tÀzﬂrDrDhGicticiA|t6nohrDt6nvuQw
hGict6f/u
}
£rDw
}
tuÄAuQh{z	p	tiat6f/i|icw/|6not6no:not¸~¿uD¡t6f/iiA|6n
}
pﬂrDqÃ¦k° ^° t^°
}
rDhrDﬀiA|*¨?Jnvic¦Ài
}
rQ|
fﬂrDw	ﬀiA|now¥t6f/izﬂrDrDhGicticyﬀiActuQL¯§rDw
}
t6f/ip	w/Aic6trDnow:t½~¥nowt6f/iiA|6n
}
pﬂrDq
}
p/ituﬁz	u:AiA||
w/uQnv|irDw
}
iA|6t6nohrDt6nvuQw ic6uQ|^° ­uQiAu^ﬀic^£ t6f/iÄiA|n
}
pﬂrDq^rDw 1iÄ|6f/uµ¦§w»tu=$i rQ|6~Jh{z[
tuQt6nv^rDqoqo~ JrDp/||6nsrDw#°¹icw/Aiat6f/i*rDwﬂrDqo~[|6nv|ﬁuD¡t6f/iaiA|n
}
pﬂrDqv||icw/|6not6no:not¸~¢tut6f/i
}
rDhrDﬀiA|
icqsrDt6noﬀiytukp	w/Aic6trDnow:t6nviA|rDw
}
w/uQnv|iA|Ànv|Ãi^rQ|~)¬rk|uQp	w
}a}
iAcnv|6nvuQw 6p	qvi ^rDw $i
}
iA|no3w/i
}
¡©uQ
rQ||iA||6now	ﬁ¦§f/ict6f/ic t6f/ikiA|6n
}
pﬂrDq#fﬂrQ|
*>ﬁ
(
 ?@
(
 
}
icJnsrDti
}
¡]uQhÂ¤^icuGuQw/uQt^°
ª/uQÀ|6t66p/ct6p	rDq:no	rDt6nvuQwhGuQw	notuQ6now	ﬁrDw
}G}
rDhrDﬀi
}
ictiAct6nvuQw#£:t6f/i§hrDnownv||p/i§nv|t6f5p/|
t6f/i
}
iK¶/w	not6nvuQw_uD¡§r zﬂrDrDhGicticiA|6t6nohrDt6now	¥¡]p	w/ct6nvuQw=rQ||uJcnsrDti
}
¦§not6f=r hGu
}
rDqUn
}
icw5t6n·¶	
^rDt6nvuQw¢rDqoﬀuQ6not6f	h°ef/ip/|iuD¡§rDwuQp	t6z	p	t8½uQw	qo~¿rDw
}
Au^3rD6nsrDw/AiK
}
6noﬀicw=|6p	/|6zﬂrQAiKﬂrQ|i
}
|tu:fﬂrQ|6t6nvﬁn
}
icw5t6n·¶ﬂ^rDt6nvuQw=fﬂrQ|$iAicwZr
}
ﬀuJ^rDti
}
5 y[£ 7^ :½°ef/iﬁiA|6n
}
pﬂrDqUAuQ6iA|6z1uQw
}
now	tu
t6f	nv|yhGict6f/u
}
nv| now5t6u
}
p/Ai
}
now6$[°873° ef/i-fﬂrDw
}
qonow	*uD¡t6f/iiA|6n
}
pﬂrDq¬|icw/|6not6noJnot6nviA|rDw
}
p	w[
Aic6trDnow:t½~¢nv|r
}	}
iA||i
}
now<$[° [£¬rDw
}
t6f/icnoﬁu &qonow/iaAuQh{z	p	trDt6nvuQw
}
iA|c6no1i
}
now $[° $[°*ef/i
iA|n
}
pﬂrDqÀrDwﬂrDqo~J|nv|-rDw
}
t6f/i{iA|6p	qot6now	xuQw[$uﬀrD
}¢}
rDhrDﬀi
}
ictiAct6nvuQw=rDqoﬀuQ6not6f	h rDiG3noﬀicw
now $[° j/°
!  )
		  U 	 ﬀﬃ  ﬀ Bﬁﬀﬃ 	ﬁﬀ#Z  ! $
	6tﬀ#a	Gﬀ# 
ef/iﬀic~ﬁ|6ticz/|UuD¡$t6f/i|6p	/|6zﬂrQAi§|t66p/ct6p	rDq/n
}
icw5t6n·¶ﬂ^rDt6nvuQw hGict6f/u
}
rDi	6nvi
1
~iA^rDqoqvi
}
°9'
fﬂrDrQctic6no¤µrDt6nvuQw{uD¡[t6f/iÃhGu
}
rDq5zﬂrDrDhGictic'now*¨7^ﬀ¯1nv|#iK[f	no	noti
}
£D¡?uQh ¦§f	nvft6f/iz	uQz$u3|i
}
iA|n
}
pﬂrDqÏ^rDw1i
}
iK¶/w/i
}
°UªnowﬂrDqoqo~ﬀ£	t6f/iki'&TiAct uD¡rt66p	w/^rDti
}
hGu
}
rDq#|zﬂrQAinv|
}
nv|cp/||i
}
°
LMLON@P*Q
R0Q
S
7^  
 *=


 

  

	
,.+
'(

 6 

 
,.+*
 *
,.+0

  
Ï # ÈÊ
	 6 Ç  Ê 	? 	  Æ3È Ë $Æ	 Ï	 Æ ?Ë Æ	 5[ Ê
	
$4uµQrD6nsrDw/AiK } 6noﬀicw |6p	/|6zﬂrQAikn } icw5t6n·¶ﬂ^rDt6nvuQw uD¡t6f/ikicnoﬀicw/|t66p/ct6p	i;- 4? 1' |nv|§ﬂrQ|i } uQw
t6f/i¡©uQqoqvu^¦§now	 |6ticz/|^°  ict
*,ﬀ.
= / % A

A
1

v

' rDw }


w ﬀ
*,ﬀ.
=
 






  
w
°
°
° 
ﬀ@vw

w


°
°
° 
ﬀ
°
°
°
°
°
°
°
°
°
°
°
°
   

w
°
°
°ﬁ 

ﬀ@vw
 






*,ﬀ.
=ﬃﬂ
 
-  1 ¨77µ¯
1it6f/iuQp	t6z	p	tkAuµQrD6nsrDw/AiGrDw } ¹rDw	ﬀicq¬hrDt66nvAiA|^£TiA|6z1iAct6noﬀicqo~ﬀ°ﬁ,¸w5t6u } p/cnow	¥t6f/icu3||8
AuµQrD6nsrDw/AiÄ$ict¸¦ÀiAicw t6f/i|6trDtiÄrDw } t6f/iÄuQ/|ic6ﬀi } uQp	t6z	p	t|2)"!
*,ﬀ.
= / %

A
1

' £ } noiAct
AuQh{z	p	trDt6nvuQw/|ﬁuD¡t6f/i#

 |¡]uQh t6f/iGi4:pﬂrDt6nvuQw/| ¨?j:¯qvi^r
}
tu )$

=  

!G£'rDw
}
tut6f/i
¦4icqoq#Jw/u^¦§w 587^ :T¡rQctuQ6no¤µrDt6nvuQw



w ﬀ
=&%


w
-  ? F1('
ﬀ
-  ?)!O1 ¨7^ﬀ¯
¦§f/ici
%


w
-  ? F1
*,ﬀ.
=
 






 
°
°
°
 







rDw
}
'
ﬀ
-  ?)!O1
*,ﬀ.
= -*! !,+-+-+ 
ﬀ@vw
!O1 ¨7$ﬀ¯
rDit6f/iuQ/|ic63rD	noqonot½~¥rDw
}
AuQw5t6uQqoqsrD	noqonot¸~*hrDt66nvAiA|^£	iA|6z1iAct6noﬀicqo~ﬀ°Uef/iuQ/|ic63rDt6nvuQw¥hrN
t66n·  nv|t6f/icw*¡©uQp	w
}
now*t6f/iy¶/|6t	qvuJ:u^¦ uD¡Ït6f/iuQ/|ic6QrD	noqonot¸~ahrDt66n·.% °ef/i|trDtiK
t6rDw/|not6nvuQwhrDt66n·Fnv|uQ	trDnow/i
}
¡]uQhÂt6f/ik|6f	n·¡]t§now53rD6nsrDw/Aikz	uQz1ic6t½~¥uD¡/% £[wﬂrDhGicqo~)
%$0

-  ? F1=1%

-  ? F1  ? ¦§f/ici2%$0

- I? F1
*-,.
=
 





 
  
°
°
°
 







'||6p	h{now	
 
-*%

1 =
S 354
G£#rDw
}
t6f5p/|t6fﬂrDtt6f/iﬁw5p	h$ickuD¡4	qvu:5uµ¦|now"


w ﬀ
nv|
qsrD6ﬀiyicw/uQp	3f#£Jnv|UhrDw
}
rDtuQ6~{¡©uQÃiAAuµﬀic6now	 °ef/iyicnoﬀicw/|6t66p/ct6p	i - ? P 1t6f/icwaiA|p	qot|
¡]uQh²¨ 3¯K°
ﬂﬃ L ﬂ!
 	

*


ﬀﬁ
ﬂ


ﬃ
*+(

(

*
 !#"
* ( 77
ef/iarQct6pﬂrDqÃnoh{z	qvichGicw:trDt6nvuQw±uD¡t6f	nv||6p	/|6zﬂrQAi rDqoﬀuQ6not6f	h£'Jw/u^¦§w=p	w } ic-t6f/iwﬂrDhGi
uD¡ﬂrDqsrDw/Ai } i^rDqono¤µrDt6nvuQw=¨ ¯ 587^	£37 2:½£[z	uJAiA||iA|4t6f/iich{z	no6nv^rDqÏAu^3rD6nsrDw/Ai-rDw } ¹rDw	ﬀicq
hrDt66nvAiA|
 
 
*,ﬀ.
= 	





w
A

A 1

v

?
 
 

w ﬀ *,ﬀ.
= ﬂ
 
%
 
  ' ¨7cj:¯
rDw } iKJz	qvuQnot| t6f/i¦Àicqoq':w/uµ¦§wx|6p	/|6zﬂrQAiknow5tic6z	ictrDt6nvuQw¿uD¡t6f/i-|6now	3p	qsrD 3rDqop/i } iAAuQh{z1uD
|not6nvuQw±¨mºk¯ 587 : )t6f/iGmºuD¡
 
 

w ﬀ
z$u3||no	qo~z	iK rDw } z1u3|6t8¦4icno3f5ti } 587 y;:

rDw }
not| t66p	w/^rDt6nvuQw rDt t6f/i } iA|6noi } hGu } icq'uQ } icy~:nvicq } £ﬂnowt6f/iqviK¡]t¡rQctuQ^£rDwÄiA|t6nohrDti
 
%¡©uQ
t6f/iuQ/|ic6QrD	noqonot¸~¥hrDt66n· %E)
	
w
 

	 1

=   1 = 

w
]
]  
ﬁ
 1
 
% = 	
vw
w

w 
w
?
 
' =
w 
w
 1 	
v
1

¦§f/ici	
w
rDw
}
	

rDiﬁnow:ﬀic6t6no	qvi{¦Àicno3f:t6now	ÄhrDt66nvAiA|¨
}
iA|6no3w¿zﬂrDrDhGictic|K¯K°ª/uQh
 
% £
iA|t6nohrDtiA|I-
 
Y?
 
F1{rDw
}
-
 
  ?
 
P 1ﬁrDi¥iAAu^ﬀici
}
rQ|G|6ﬀictf/i
}
rD$uµﬀi3°¼¹u^¦Âtu¢|icqviAct{t6f/i
w:p	h-1icyuD¡¬qsrDﬀ|O-f3#1§rDw
}
t6f:p/|t6f/ik|no¤^iuD¡
 


w ﬀ
nv|
}
nv|cp/||i
}
now 5 y[£D7^;:½°
ef/iﬀic~-¡©i^rDt6p	inow{t6f	nv|ÃrDqoﬀuQ6not6f	h nv|¬t6f/i¡rQctuQ6no¤µrDt6nvuQwx¨7^ﬀ¯K£3¦§f/icit6f/iqviK¡?t¬¡rQctuQ(%
uQw	qo~
}
icz1icw
}
| uQw¥t6f/izﬂrDnoF-  ? F1K£ﬂrDw
}
t6f5p/| uQw¥t6f/ikhGu
}
rDq#zﬂrDrDhGictic| - ?1K°
  ﬁﬀ
 6
Ê
O
	ﬃﬂ
¿ﬀ
	ÏÊ
	
?ﬀﬃ6 	Nﬃ
Æ

Æ
a Ï	D	3
Æ
"!ﬀ[
Ê 	
ªrQctuQ6no¤µrDt6nvuQw*¨7^ﬀ¯Tnv|#t6f/iﬀic~¡©uQ'r§fﬂrDrQctic6no¤µrDt6nvuQw{uD¡	t6f/iU^rDw/uQw	nv^rDqJzﬂrDrDhGictic'ﬀiActuQ
now ¨7^ﬀ¯K£ÃrDw
}
¡©uQ
}
ic6noJnow	 t6f/izﬂrDrDhGicticGiA|6t6nohrDt6now	¡]p	w/ct6nvuQw³noh{z	qonvcnot6qo~=p/|i
}
now_t6f/i
rD1u^ﬀi-|6p	/|6zﬂrQAin
}
icw:t6n·¶ﬂ^rDt6nvuQw rDqoﬀuQ6not6f	h°
'y||p	hGiÃt6fﬂrDtt6f/iicnoﬀicw5ﬀiActuQ|ÃuD¡hrDt66n· 2rDif/u3|icwGrQ|UrﬂrQ|6nv|¡©uQt6f/i§|6trDtiÀ|zﬂrQAi
uD¡¬hGu
}
icqÃ¨?j:¯K° ,½w¥t6f	nv| ﬂrQ|6nv|^£[t6f/iuQ/|ic63rD	noqonot½~¥hrDt66n·¥nowZ¨7$ﬀ¯4¦§6notiA| 5 3;: )
%


w
- 1=
 





ﬂ
ﬂ$#
°
°
°
ﬂ$#







¨7^ﬀ¯
¦§f/ici
}
nsrDﬀuQwﬂrDq4hrDt66n·
#
nv|
}
iK¶/w/i
}
rQ|
#
=
S 3
 %
-
ﬀ
1K£UrDw
}
ﬀ
rDw
}
ﬂ
rDi rQ|-now ¨7^ﬀ¯K°
ef/icw=t6f/i{¡©uQqoqvu^¦§now	z	uQz$ic6t¸~¢iA|6p	qot|k¡?uQh®t6f/i{¡rQctuQ6no¤µrDt6nvuQw ¨7^ﬀ¯K° ﬁ f/ict6f/icrw/uQh{n·
wﬂrDq¬zﬂrDrDhGictic nv|now¢rD3iAichGicw5t-¦§not6fZra3noﬀicw¢uQp	t6z	p	tkAuµQrD6nsrDw/AiG|i45p/icw/Ai -$&ﬁ1'&{nv|
LMLON@P*Q
R0Q
S
7^  
 *=


 

  

	
,.+
'(

 6 

 
,.+*
 *
,.+0

fﬂrDrQctic6no¤^i } :~ 5 -75£/3;: )
% 

w
- 1rDw }  

w ﬀ
fﬂrAﬀi-t6f/i|rDhGiqviK¡]t§ﬀic6w/icqÏ|6zﬂrQAi B ¨7^ﬀ¯
ef	nv|kz	uQz$ic6t¸~ ^rDwZ$iﬁf/iAﬀi } rQ|¡]uQqoqvuµ¦|^°{ª	uQh t6f/i{w/uQh{nowﬂrDqÃhGu } rDqzﬂrDrDhGicticﬀiAK
tuQ D£¬AuQh{z	p	ti.% 

w
- 1kp/|6now	_¨7^ﬀ¯K£UrDw } z$ic8¡©uQ6h i3° /°rmº uD¡ 	
w
% 

w
- 1¡©uQ
} iK¶/w	now	anot|qviK¡]tﬀic6w/icqÏ|6zﬂrQAi3£ﬂwﬂrDhGicqo~¥iKJt6rQct6now	*rDwxuQ6t6f/uQw/uQ6hrDqÏhrDt66n·+|6p/fÄt6fﬂrDt

1
\= $
9
rDw } )
 1 	
w
% 

w
-  1=^] ¨7 3¯
­ rDt66n· } icz1icw } |noh{z	qonvcnot6qo~-uQw-zﬂrDrDhGictic
D°,¸t#nv|Ïw/uQt'p	w	nﬀ5p/i

t¸¦Àu|6p/fhrDt66nvAiA|¬rDi
icqsrDti } t6f	uQp	3f rGz$u3|t8h-p	qot6noz	qonv^rDt6nvuQw ¦§not6frDwuQ6t6f/uQw/uQ6hrDqhrDt66n· ﬁ°yicﬀic6t6f/icqviA||µ£
¡©uQi^rQ|uQw/|¦§f	nvf rDihr } icqvi^rDÃ$icqvuµ¦k£ ^rDwG1it6i^rDti } rQ|Ãry¡]p	w/ct6nvuQwuD¡ Q£ } icw/uQti }
:~ - 1K°ef/icwt6f/i-fﬂrDrQctic6nv|6t6nvz	uQz$ic6t¸~¢¨7^ﬀ¯4¦§6notiA|)
#1 1!-

1 	
w


w ﬀ
	 1

=^] ¨7 ﬀ¯
¦§f/ici 	
w
rDw
}
	

rDinow5ﬀic6t6no	qvi¦Àicno3f:t6now	hrDt66nvAiA|rQ|§$iK¡©uQi3°
'y||p	hGiaw/uµ¦Ât6fﬂrDtriK¡]icicw/Ai*zﬂrDrDhGictic¥rDw
}
rw/ic¦
}
rDtr |rDh{z	qvi A
w
?BBBﬁ?2A

rDi rA3rDnoqsrD	qvi3°xªﬂuQf/iA:now	 ¦§f/ict6f/icﬁt6f/i
}
rDtrrDia¦Àicqoq
}
iA|c6no$i
}
5~ 

£t6f/iGn
}
i^rÄnv|
tu{AuQh{z	p	ti-t6f/iich{z	no6nv^rDq'AuµQrD6nsrDw/Ai|i45p/icw/AirDw
}
¶/qoq#now¥t6f/ikich{z	no6nv^rDqÏ	qvuJ:½¹rDw	ﬀicq
hrDt66n·
 



w ﬀ
p/|6now	Ä¨7cj:¯K£rDw
}
tu
}
iK¶/w/it6f/iiA|6n
}
pﬂrDq'ﬀiActuQ)
	

- 1
*,ﬀ.
=
q

ﬁ
T

%
#1 1!- 1 	
w
 



w ﬀ
	 1

'
¨7 yﬀ¯

ict G1it6f/irQct6pﬂrDq'3rDqop/i-uD¡t6f/ikzﬂrDrDhGicticy¡©uQ t6f/i-|~J|6tich´¦§f	nvfﬀicw/icrDti
}
t6f/i-w/ic¦
}
rDtra|rDh{z	qvi3£#rDw
}
/
k1ikt6f/iﬁiKJz1iActrDt6nvuQw ¦§f/icwxt6f/i{rQct6pﬂrDqzﬂrDrDhGicticnv| /° ,¸tyiA|p	qot|
¡]uQh²¨7 ﬀ¯4t6fﬂrDt)
/
-
	

-

1<1=^] n & F= 

¨©3ﬀ¯
,½wuQt6f/icy¦4uQ
}
|^£$ﬀiActuQ
	

- 1§now³¨7 yﬀ¯fﬂrQ| ¤^icuahGi^rDwnowxt6f/irD/|icw/AiﬁuD¡ÃfﬂrDw	ﬀinow
ﬂ£1rDw
}
w/uQw	¤^icuhGi^rDw¿now¿t6f/iﬁz	iA|icw/Ai{uD¡r*fﬂrDw	ﬀiÄ¨
}
rDhrDﬀiµ¯K°!$4uQw/|i45p/icw:t6qo~ notz	qsr^~J|
t6f/iauQqvi*uD¡rÄiA|6n
}
pﬂrDq°¿ef/i :p/iA|6t6nvuQw³nv|t6f/icw³f/u^¦¾tu
}
iAcn
}
i t6fﬂrDtﬁt6f/iaiA|6n
}
pﬂrDq
	

nv|
*>ﬁ
(
 ?  
(
 
}
n &1icicw:t¡?uQh²¤^icu	°!,½w¿zﬂrD6t6nvcp	qsrD^£t6f/i{|icw/|not6no:not¸~ uD¡t6f/i{iA|6n
}
pﬂrDqÃ¦k° ^° t^°
}
icJnsrDt6nvuQw/|nowÄt6f/ihGu
}
rDq'zﬂrDrDhGicticy|6f/uQp	q
}
$ikAuQh{zﬂrDi
}
¦§not6ft6f/i
1
p/ct6pﬂrDt6nvuQw/|uD¡¬t6f/i
iA|n
}
pﬂrDq'rDuQp	w
}
not|§¤^icu{hGi^rDw#°
ﬀﬁﬂ
N
ﬃ! "$#%&')(*"'!ﬂ,+.-0/1+ﬃ2,34ﬂ
N
%5ﬃ! "$#%6&$7(*"'!ﬂ,+.-0/
?
î
8
%#
N
+#9"$"'ﬂ,:$;(<
N
,ﬃ=&'ﬂ>,?A@ BCD"'#,&$ﬂ>#9"
NFE
3=&$;
NG
+
NHIQ4J
î
ﬂﬃ L ﬂ!
 	

*


ﬀﬁ
ﬂ


ﬃ
*+(

(

*
 !#"
* ( 7$
    
	   ÆÆ ÀÆ 3 Ê  ^  	 ﬀ[ Æ Ë  Ê Ëﬃ6À'	 Æ
mJuQhGiknv||6p/iA|now } i^rDqonow	G¦§not6frﬁt66p	w/^rDti } hGu } rDqÏ|6zﬂrQAi-rDiw/uµ¦ r }	} iA||i } °
5 Ê 	 O Ê   	ﬃﬂ É O Â ½ÆﬀÉ  Ê Ë Æ 

­ rDw5~±z	rQct6nv^rDq|6not6pﬂrDt6nvuQw/|*AuQ6iA|6z1uQw } tuZt6f/i
^rQ|ia¦§f/icixrQct6pﬂrDq } rDtr¿rDi*ﬀicw/icrDti } 5~±r |6~[|6tichﬃuD¡yf	no3f+uQ } ic^° $4uQw5t6uQqoqonow	=t6f/i
AuQh{z	p	trDt6nvuQwﬂrDq#AuQh{z	qviK[not½~*uD¡Ït6f/iyz	u:AiA||6now	{uD¡Ït6f/iyAuQqoqviActi }¥} rDtrnv|§r|6trDw } rD } hGuQw[
notuQ6now	*i4:p	noichGicw5t^£Ï¦§f	nvf¿now/cqop } iA|t6f/ii } p/ct6nvuQw ¡?uQht6f/i{rDwﬂrDqo~Jt6nv^rDqhGu } icq¬tuat6f/i
iK[z1ic6nohGicw5trDqThGu } icq°-,½w*t6f/i|rDhGi|6z	no6notrQ|§r-t66p	w/^rDti } hGu } rDqT|6zﬂrQAinv|4fﬂrDw } qvi } ¦§f/icw
iA|t6nohrDt6now	¥r
1
iK[no	noqonot½~ÄhrDt66n·x¡?uQh rG¡]ic¦ uD¡Ãt6f/iqvu^¦Àic¡]i4:p/icw/cnviA| 5873£1 :½£t6f/i{rQct6pﬂrDq
AuQh{z	p	trDt6nvuQw_uD¡4t6f/iGiA|6n } pﬂrDqy¨7 yﬀ¯nv|-rQf	nvicﬀi } p/|now	Är*iK¡]icicw/AiGzﬂrDrDhGictic-ﬀiActuQ 
AuQw:trDnow	now	uQw	qo~{ryhGu } icrDti§w:p	h-1icÀuD¡$hGu } iA|ÃrDw } rhGu } icrDtiw5p	h$ic4uD¡$AuQh{z1uQw/icw5t|
uD¡UrQ||uJcnsrDti } hGu } iK½|6fﬂrDz$iA|µ°
5 Ê
Ë
Æ
6
Æ
Ë Ïﬀ
Ê
	

ef/ihGu
}
icqÀi
}
p/ct6nvuQw=nv||p/i^rDwZ1i{now:ﬀiA|6t6no5rDti
}
¡?p	6t6f/icﬁrDqvuQw	
t6f/iy¡©uQqoqvu^¦§now	Gqonow/iA|µ°
ﬁ»f/icw*t6f/ikrQct6pﬂrDq
}
rDtrﬁrDiﬀicw/icrDti
}
5~¥r|6~J|tich uD¡f	no3f/icuQ
}
ic
t6fﬂrDw¼t6fﬂrDtuD¡t6f/i¥w/uQh{nowﬂrDq hGu
}
icq D£4uQi4:p	noQrDqvicw:t6qo~±¦§f/icw¼t6f/i¥w/uQh{nowﬂrDqyhGu
}
icq fﬂrQ|
i
}
p/Ai
}
uQ
}
ic^£#rw/ic¦ 5p/iA|t6nvuQw¿rD6nv|iA| )¦§fﬂrDt
}
u:iA|nothGi^rDw#£$¡©uQraw/uQh{nowﬂrDqhGu
}
icq
Q£
tuhrDtfÄrk3noﬀicw
}
rDtr|rDh{z	qvi¦§f/icw¥hGu
}
icq$i
}
p/ct6nvuQw¥nv|icw[¡©uQAi
}
z ¡¬AuQp	|i3£[|6~[|6tich
t6f/iAuQict6nv{fﬂrDrQctic6no¤µrDt6nvuQw»¨7^ﬀ¯K£#uQ{¨7 ﬀ¯K£1nv|w/uqvuQw	ﬀic3rDqon
}
£#rDw
}
t6f/iﬁ|rDhGinv|yt66p/i¡©uQ
t6f/i
}
iK¶/w	not6nvuQw¿uD¡Ut6f/i-iA|6n
}
pﬂrDqnow_¨7 yﬀ¯K° zyt6f/ic
}
iK¶/w	not6nvuQw/|rDiw/iAi
}
i
}
5 3 :½£rQ||6ﬀictf/i
}
w/uµ¦k°
m:now/Ai
 



w ﬀ
 
%


w
- 1
*,ﬀ.
=
D
£§AuQw
}
not6nvuQw¨7^ﬀ¯G¡©uQz1ic8¡]iAct hrDtf	now	
^rDw	w/uQt1iﬁ|rDt6nv|8¶ﬂi
}
° ﬁ»fﬂrDt^rDw¿1ii45p	noi
}
£Tnow/|ti^r
}
£Tnv|t6fﬂrDtt6f/iqviK¡?tﬀic6w/icqÃ|6zﬂrQAiﬁuD¡
%


w
- 1nv|yuQ6t6f/uQﬀuQwﬂrDq¬tut6f/i
D
t6fuQ
}
icyz	6now/cnozﬂrDq|6p	/|6zﬂrQAi	uD¡ 


w ﬀ
°ef/iciK¡©uQi3£
qvict
	
w



w ﬀ
	
1

= - 
 
 1  
1
¨©-7µ¯
¦§f/ici 
 AuQqoqviAct|yt6f/i-¶/|6t
D
qviK¡]t|now	3p	qsrDyﬀiActuQ|uD¡ 	
w



w ﬀ
	
1

°yef/icw#£¨7 ﬀ¯nv|
icz	qsrQAi
}
5~
 1  1!- 1 
 21 =^] ?
rDw
}
t6f/iiA|6n
}
pﬂrDq#nv|AuQh{z	p	ti
}
rQ|
	

- 1
*,ﬀ.
=
q

ﬁ
T

%
 1  1!- 1
 


 

 
21
'
¨©3ﬀ¯
¦§not6fxuQ5JnvuQp/|w/uQtrDt6nvuQw/|^£	wﬂrDhGicqo~3) 	
w
 


w ﬀ
	
1

= -
 



 



1
 

 

1
°

 , &'ﬂ
G
ﬂ  ?ﬂ,+
N
#%+ "$ﬃ!;
E
ﬃ! "'#% &$ "C(*"!ﬂ,+.- +ﬃ ,*ﬃ!;
E
ﬃ! "'#% ﬃ! "
N;N

G E	
,?*   <ﬃ!+
N
:$; "'ﬂ

%#,&'ﬂ,ﬃ>"'ﬃ!ﬃ!& #%+ "',
G
+.,+.,ﬃ  "ﬂ,:4%ﬃ >ﬃ!+
N
:4;? "'ﬂ

"' ;?%ﬃ
î
LMLON@P*Q
R0Q
S
7cj  
 *=


 

  

	
,.+
'(

 6 

 
,.+*
 *
,.+0

,½tt6p	6w/|kuQp	tt6fﬂrDt^£Ï$iA^rDp/|iﬁuD¡§uQp	z	rQct6nv^rDqUnoh{z	qvichGicw5trDt6nvuQw_uD¡4t6f/iﬁiA|n } pﬂrDq ¨7 yﬀ¯K£
rDw } iA|6z1iAcnsrDqoqo~Äf/uµ¦ ¦Ài{|icqviActt6f/inow5ticﬀicnow } iK ¡©uQ  

w ﬀ
£$t6f/ip/|iuD¡Àt6f/iiA|n } pﬂrDq
¨©3ﬀ¯rD$uµﬀi } u:iA|w/uQt|iAich tuﬁqvi^r } turDw:~ |no3w	n·¶ﬂ^rDw5t z1ic8¡©uQ6hrDw/Aiknoh{z	u^ﬀichGicw:t^°
!    )
	H 
) ﬀ#  ﬀ# ;	
 ﬂ#G 

	& !
(ﬂﬃﬀﬃ	tﬀ 
' wﬂrDt6p	rDq¬rDz	z	uﬀrQftuarDwﬂrDqo~J¤^it6f/i-i'&TiActyuD¡ } icJnsrDt6nvuQw/|nv|tuaAuQh{z	p	ti-|icw/|not6no:not6nviA|ynow
tic6hG|ﬁuD¡ 3r } nvicw:t|^°Zef	nv|fﬂrQ|1iAicw±r } ﬀuJ^rDti } ¡]uQJno	rDt6nvuQw±hGuQw	notuQ6now	ZrQ|¦4icqoq 5  :½°
m:now/Ai¥uQp	rDz	z	uﬀrQf } i^rDqv|ﬁ¦§not6f+|6hrDqoq } icJnsrDt6nvuQw/|^£ÃAuQh{z	p	t6now	Z3r } nvicw5t|Gnv|{iA|z$iAcnsrDqoqo~
icqvic3rDw5t^° iA^rDp/|i t6f/i rDz	z	uﬀrQf nv|Ã|trDt6nv|6t6nv^rDq£5notÃnv|UwﬂrDt6p	rDq$tukAuQw/|6n } icÃt6f/i hGi^rDwG3rDqop/i
¨]iK[z1iActrDt6nvuQw¯uD¡t6f/u3|i3r } nvicw5t|^°
zywÄt6f/i-uQt6f/icfﬂrDw } £t6f/i-|icw/|6not6noJnot½~¥hrDt66n·uD¡¬t6f/i-iA|6n } pﬂrDq¦k° ^° t^° } rDhrDﬀiA|y|f/uQp	q }
1iiK	rDh{now/i } now t6f/iqono3f5tkuD¡4t6f/i3rD6nsrDw/Ai{uD¡¨]uQt6f/ip	w/Aic6trDnow5t¸~ now¯t6f/iﬁAuQh{z1uQw/icw5t|
uD¡Àt6f/iiA|n } pﬂrDqﬀiActuQ^°ﬁ»not6f	now¢r |6trDt6nv|6t6nv^rDqUrDz	z	uﬀrQf#£#notnv|rDqv|u wﬂrDt6p	rDqtutrDﬀiﬁnow:tu
rQAAuQp	w:t t6f/iz1u3||6no	qviAuQ6icqsrDt6nvuQw/|rDhGuQw	Gt6f/u3|ikAuQh{z1uQw/icw5t|µ°
ef	nv|Ànv|
}
uQw/iw/u^¦k°Ãef/iu &$qonow/irDw
}
uQw[1uﬀrD
}
AuQh{z	p	trDt6nvuQwÄ|6trDﬀiA|uD¡Ït6f/iyz	uQz$u3|i
}
hGict6f/u
}
rDi
}
nv|6t6now	3p	nv|f/i
}
£/now $[° $GrDw
}
$[° jiA|6z$iAct6noﬀicqo~ﬀ°
!"!  # W
Yt'$Eﬀﬃ	 ﬀ#  !
ef/i§|icw/|6not6no:not¸~uD¡1t6f/iiA|6n
}
pﬂrDq/¦k° ^° t^°hGu
}
rDq/fﬂrDw	ﬀiA|Ãnv|UAuQh{z	p	ti
}
£:rDw
}
|f/u^¦§w{tuicwQ6u^~
r{p/|iK¡?p	qTnow:QrD6nsrDw/Aiz	uQz1ic6t½~¥¦k° ^° t^°Ut6f/i-w/uQ6hrDqono¤µrDt6nvuQwuD¡¬t6f/ikhGu
}
iK½|6fﬂrDz1iA|^°Ãef/icwÄt6f/i
AuQh{z	p	trDt6nvuQwuD¡t6f/ikiA|6n
}
pﬂrDqÏAu^3rD6nsrDw/AikhrDt66n·*nv|
}
nv|cp/||i
}
°
     
Ê
 Ï
	ﬃﬂ
 
Æ

Æ
 OË 'ﬃ6Ã
Æ	
 s

O
Æ
{
Ê

Ê
Ëﬃ6Ã '
	ﬃﬂÆ

ef/ikhGi^rDwÄ|icw/|6not6noJnot½~*uD¡iA|n
}
pﬂrDq
	

¦k° ^° t^° ﬁnv|
}
iK¶/w/i
}
rQ|)
 - 1
*,ﬀ.
= n4	
q



/

	

-"1







¨©$ﬀ¯
= 3 	
q



/

	

-W1







¨©Dj:¯
¦§f/icikt6f/iqsrQ|6ti4:pﬂrDqonot½~*f/uQq
}
|t66p/i1iA^rDp/|iuD¡ ¨©3ﬀ¯K°Uª	uQh ¨©Dj:¯§rDw
}
p/|6now	x¨7^ﬀ¯K£/not^rDw
1i|6f/uµ¦§wt6fﬂrDtH5 3;: )
I- 1=&% 	

	
 1 1!- 1 	
w
' %  1


w ﬀ
%
\
1


w
-W1
	
$
5


w87
' %


w
- 1 ¨©3ﬀ¯
ﬂﬃ L ﬂ!
 	

*


ﬀﬁ
ﬂ


ﬃ
*+(

(

*
 !#"
* ( 7^
¦§f/ici%
\


w
-  1Ànv|§t6f/iz/|icp } uDnow:ﬀic|i-uD¡/% 

w
-  1K£/rDw } ¦§f/ici)
%



w
- 1
*,ﬀ.
=




ﬁ
T

% 

w
- 1
=
 


ﬀ

5

7
w
	

w
]
ﬀ
5

7
w
	
$

]
°
°
°
°
°
°
]
ﬀ

5

7


	

 ]
ﬀ
5

7


	
$

 


¨©3ﬀ¯
¦§not6f#£	¡]uQ    D )
ﬀ
5

7
1

*,ﬀ.
= -      

BBB  


1
ﬀ

5

7
1

*,ﬀ.
= -
]  i    BBB  

vw

1
'ÂAuQw/|6nv|6ticw5tﬁiA|6t6nohrDti
 
£ﬂrQ|i
}
uQw³r
}
rDtr|rDh{z	qvi3£¬iA|p	qot|k¡]uQh®|6p	/|t6not6p	t6now	
 

¡©uQ  nowZ¨©3ﬀ¯*)
 
I-

1=
%
	

	

1

1
-

1 	
w
' %
 

1


w ﬀ
%
\
1


w
-

1
	
$
5


w87
'
%



w
-

1 ¨© 3¯
ﬁ¢i|t6iA||t6fﬂrDtrDqoqt6f/itic6hG| now¨© 3¯a|6f/uQp	q
}
1ixAuQh{z	p	ti
}
¦§f/icw t6f/iiK¡©icicw/Ai
zﬂrDrDhGictic ﬁnv|kn
}
icw5t6n·¶ﬂi
}
£UrDw
}
p/|6now	t6f/ia|rDhGi{iK¡©icicw/Ai
}
rDtr[°¥uQtirDqv|u¥t6fﬂrDthrN
t66n· %



w
-

1Ànv|¡]p	qoqTrDw	\-
E
3ﬃ 1
D
£ﬂrQ|^rDw¥1if/iAﬀi
}
¡]uQh²¨©3ﬀ¯K°
ª'nowﬂrDqoqo~ﬀ£5$iA^rDp/|iÀt6f/ihGu
}
iA|ÃrDw
}
hGu
}
iK½|6fﬂrDz1iA|ÃrDizﬂrDno6¦§nv|i§AuQh{z	qviK{AuQwQp	5rDti3£5t6f/i
rQct6pﬂrDq¬noh{z	qvichGicw:trDt6nvuQw=uD¡Ãt6f/iﬁAuQh{z	p	trDt6nvuQwZrD1u^ﬀiﬁ|6f/uQp	q
}
trDﬀi{r
}
QrDw:trDﬀi{uD¡Ãt6f/ii^rDq
rDw
}
nohrD3nowﬂrD6~ zﬂrD6t|µ£ﬂrQ|§hr
}
ikiK[z	qonvcnotnow¥t6f/i 'yz	z$icw
}
n·T°
     

Æ

Æ	
 s

O
Ç
? 
	

	?
	

É






Ê
Ë
ÆﬀÈ
 ' 
Æ

	'Ê
 ¢ﬃ6"!ﬀ[
Ê 	
ef/i |icw/|6not6noJnot½~ZhrDt66n· I- 1krDw
}
not|ﬁiA|6t6nohrDti
 
I- 1kicwQ6u^~_r¥z	rQct6nv^rDqoqo~Zp/|iK¡?p	qÀnow[
3rD6nsrDw/Aiz	uQz1ic6t½~3)t6f/ic~
}
u (
*

}
icz1icw
}
uQw¥t6f/izﬂrD6t6nvcp	qsrDw/uQ6hrDqono¤µrDt6nvuQwÄuD¡t6f/iicnoﬀicw[
ﬀiActuQ| |6trQﬀi
}
now 
}
iK¶/w/i
}
now=¨7^ﬀ¯K° '§ct6pﬂrDqoqo~ﬀ£h-p	qot6noz	qo~Jnow	t6f/i ﬃ |5~¥AuQw/|6trDw5t
AuQh{z	qviK{w:p	h-1ic|4rDhGuQp	w:t|Ãtuz1u3|6t8h-p	qot6noz	qo~GuQ/|ic6QrD	noqonot¸~hrDt66n· % 

w
-

1nowÄ¨7^ﬀ¯¬5~
rDwnow5ﬀic6t6no	qvi
}
nsrDﬀuQwﬂrDqhrDt66n· x£$tuaz$u3|6t8hp	qot6noz	qo~ÄhrDt66n· %
\
1


w
-

1 :~  vw^£TrDw
}
tu
z	iKhp	qot6noz	qo~ hrDt66n· %



w
- 1 5~:-'
	
$
5


w87 
1K° 'yw
}
rDqoq¬t6f/iﬁtic6hG|now ²^rDw/AicqUuQp	t
nowZ¨© 3¯K°
,½t¥|6f/uQp	q
}
1iw/uQti
}
t6fﬂrDt¥t6f	nv|¥now:QrD6nsrDw/Ai¿z	uQz1ic6t½~ uQw	qo~ f/uQq
}
|¥t66p/i¡©uQ
}
rDhrDﬀi
}
ictiAct6nvuQw#°ª/uQ
}
rDhrDﬀi-qvuJ^rDqono¤µrDt6nvuQw#£ﬂ|uQhGi-^rDi-|f/uQp	q
}
$iktrDﬀicwxuD¡hGu
}
iK½|fﬂrDz$iA| w/uQ8
hrDqono¤µrDt6nvuQw#£$rQ|iK[z	qsrDnow/i
}
nowÄ|iAct6nvuQwÄ[° [°
LMLON@P*Q
R0Q
S
7^  
 *=


 

  

	
,.+
'(

 6 

 
,.+*
 *
,.+0

       
Ê  Ï 	ﬃﬂ   Æ  Æ  OË 'ﬃ6  	  Æ N^  	  Ç
ef/ikiA|6n } pﬂrDqÏAu^3rD6nsrDw/AikhrDt66n·*nv|)
 l- 1
*,ﬀ.
=  354
 
/
  %ﬁ	

	 1

'
¦§f/iciﬁnotnv|krQ||p	hGi } t6fﬂrDtt6f/iﬁqonoh{notkiK[nv|6t|^°­rDt66n·  ^rDz	t6p	iA|kt6f/ip	w/Aic6trDnow5t¸~¿now 	

} p/i-tuaiA|t6nohrDt6nvuQwic6uQ|^° '§ct6pﬂrDqoqo~ﬀ£t6f/iAu^3rD6nsrDw/AihrDt66n·xuD¡Ut6f/i-ic6uQnowiA|t6nohrDt6now	
^rDw1i|6f/u^¦§wtuﬁ1it6f	nv| J- 1rQ|§¦4icqoq@5 $;:½°
ef/iaiA|6t6nohrDt6nvuQw³uD¡yAuµQrD6nsrDw/Ai hrDt66n·  nv||uQhGic¦§fﬂrDtt66nv:~ 5 Dj:½°xef/iG¡©uQqoqvu^¦§now	
iA|t6nohrDtiknv|p/|i } nowt6f/iiKJz1ic6nohGicw5t|1icqvu^¦k° '||6p	h{now	Gt6f/i-¦§f/uQqvi-|rDh{z	qvi|6no¤^iknv| 	
9
3£[¦ÀizﬂrD6t6not6nvuQwÄt6f/i } rDtr{|rDh{z	qvinow 9 |ic3hGicw:t|¦§not6fÄ|no¤^i
Q£/rDw } AuQh{z	p	ti
 
 [=

9





w
	

	
1

¨© ﬀ¯
¦§f/ici
	

nv| t6f/i iA|6n
}
pﬂrDq+¨7 yﬀ¯ AuQh{z	p	ti
}
uQw |ic3hGicw:t41£¿p/|6now	¾t6f/i
}
rDtr¾|rDhﬁ
z	qvilA
5

vw87

w
?BBBﬁ?2A


°
,½tÃ|f/uQp	q
}
1i§w/uQti
}
t6fﬂrDtÀt6f	nv|ÃiA|6t6nohrDtiyAuQw5trDnow/|Àt6f/i iK	cnotrDt6nvuQw#£JrDw
}
t6f5p/|Ànv|Àr&TiActi
}
:~_fﬂrDw	ﬀiA|now±t6f/iÄiK[cnotrDt6nvuQw#°+ef/iciK¡©uQi3£§rDw
}
t6f	nv|{nv|GAuQw[¶/6hGi
}
now±t6f/iÄrQ|6~Jh{z	tuQt6nv
JkrDp/||6nsrDw	not½~t6f/iAuQich 1icqvu^¦k£JnotÀnv|Ãz	iK¡©icrD	qvituiA|6t6nohrDtiynot§rN¡?tic4AuQqoqviAct6now	{r-w/ic¦
}
rDtr
|LrDh{z	qvi3°À¹u^¦4icﬀic^£/¡©uQt6f/ik|rDﬀiuD¡i
}
p/cnow	 t6f/ikAuQh{z	p	trDt6nvuQwﬂrDqAuQh{z	qviK[not½~ﬀ£notnv|uD¡]ticw
iA|t6nohrDti
}
z	6nvuQÃtutiA|t6now	/£ﬀp/|6now	
}
rDtrkuQwGt6f/i|rN¡©i§|6~[|6tich°¬ef/i
}
rA¦§ﬂrQGuD¡1t6f/iqsrDt6tic
rDz	z	uﬀrQf=uµﬀickt6f/iﬁ¡©uQ6hGicknv|t6fﬂrDtkt6f/i 

tiA|6t$icqvuµ¦ hrA~
}
ictiActfﬂrDw	ﬀiA|
}
p/iGtu*t6f/i
iK	cnotrDt6nvuQwxrDw
}
w/uQt tuﬁt6f/ik|6t66p/ct6p	rDq#z	uQz1ic6t6nviA|^°
! I+  4	&ﬂ  ﬂ )

		
	&  
e'iA|6t6now	Än·¡ I= ﬁf/uQq
}
|kt66p/ii45p	noiA|-t6f/i{Jw/u^¦§qvi
}
ﬀi uD¡t6f/iGz	uQﬂrD	noqonot½~
}
nv|6t66no	p	t6nvuQw
uD¡
	

- 1K°yw[¡©uQ6t6p	wﬂrDticqo~ﬀ£Ãt6f	nv|
}
nv|t66no	p	t6nvuQw+nv|ﬁﬀicw/icrDqoqo~³p	w	:w/uµ¦§w#°[zyw/i*hrDw	w/icGtu
cnocp	hﬀicw5tt6f	nv|
}
n ccp	qot½~¥nv|tuGrQ||6p	hGikcqvu3|if:~:z1uQt6f/iA|iA|)
¨
 
Aﬃ¯  F=  rDw
}
¨
 2ﬁ
µ¯
w
 O= 3 !
q

¨©ﬃyﬀ¯
¦§f/iciﬀiActuQ anv| p	w	Jw/u^¦§w#£$	p	t¶		i
}
°uQtikt6fﬂrDt ¡]uQyqsrD6ﬀi

£ﬂf5~Jz$uQt6f/iA|6nv|
w
AuQ6iK
|z$uQw
}
|tu
*ﬀ 
}
ic:nsrDt6nvuQw/|-now/°ﬁef	nv|knv|Jw/u^¦§w=p	w
}
ickt6f/iﬁwﬂrDhGiGuD¡§|6trDt6nv|6t6nv^rDqUqvuJ^rDq
rDz	z	uﬀrQf#£ﬂuD¡¬¦§f	nvfxt6f/ihrDnowiA|6p	qotnv|§t6f/i¡]uQqoqvuµ¦§now	 5 Djﬂ£/$	£7cj:½°
ﬂﬃ L ﬂ!
 	

*


ﬀﬁ
ﬂ


ﬃ
*+(

(

*
 !#"
* ( 7 
    
 Æ  Æ ?Ë Ïﬃ6 ? ﬃ'^? 	
Uu^Jn } i } t6fﬂrDt  J- 1ﬁnv|Gz$u3|6not6noﬀi } iK¶/w	noti3£t6f/i¥iA|6n } pﬂrDq 	

now ¨7 yﬀ¯{nv|arQ|6~Jh{z	tuQt6nv^rDqoqo~
JkrDp/||6nsrDw } nv|6t66no	p	ti } ¦§not6fGt6f/i|rDhGi Au^3rD6nsrDw/Ai hrDt66n·  l-  1p	w } icU1uQt6f   rDw } 
w
4
t6fﬂrDt nv| 5 3;: )
	

- 1




- ]? l- 1 1 p	w } ic  

-
 - 1  U?  l- 1 1 p	w } ic 
w
¨ $3ﬀ¯
'||iAicwxnow_¨ $3ﬀ¯K£$r } icJnsrDt6nvuQw  GnowÄt6f/i|6~[|6tich zﬂrDrDhGictic {nv|i
1
iActi } now5tu*r{fﬂrDw	ﬀi
now¥t6f/ihGi^rDwÄQrDqop/ikuD¡iA|6n } pﬂrDq 	

£[¦§f	nvfÄ|6¦§notf/iA|§¡]uQhÂ¤^icuÄ¨?now¥t6f/ip	w } rDhrDﬀi } ^rQ|iµ¯
tu  - 1  ﬂ£/rQ|iKJz1iActi } £	now^rQ|i-uD¡¬|6hrDqoq } rDhrDﬀi3°
yuQti t6fﬂrDtÀhrDt66nvAiA|  - 1ÀrDw }  J- 1 } icz1icw } uQwaw/icnot6f/ic4t6f/iy|LrDh{z	qviy|6no¤^i

w/uQÀt6f/i
¡rDp	qotkﬀiActuQ  Änow¢f5~Jz$uQt6f/iA|nv| 
w
° ef5p/|¦Ài } uÄw/uQtkw/iAi } tuiK½iA|6t6nohrDtiGt6f/ich®¦§f/icw
tiA|t6now	 t6f/iUf:~:z1uQt6f/iA|iA|¬rN¡?ticAuQqoqviAct6now	rw/ic¦ } rDtr |rDh{z	qvi3£Dt6f/ic~k^rDw-1iUiA|6t6nohrDti } z	6nvuQ
tuﬁtiA|t6now	/£	p/|6now	
}
rDtr{uQw¥t6f/i-|rN¡]i|~J|6tich²¨]iK/rQct6qo~¥rQ|§t6f/iiK¡©icicw/AizﬂrDrDhGictic ^¯K°
,½wG^rQ|i uD¡(
*+(


*+(
+
iK	cnotrDt6nvuQw#£Jr|noh{noqsrDUiA|6p	qotUfﬂrQ|Ãz	u^ﬀicw#£5¡]uQU|^rDqsrDÀuQp	t6z	p	t
|no3wﬂrDqv|^£/rDw
}
¦§not6fhrDt66n·  iA|6t6nohrDti
}
uQw¥w/ic¦§qo~*AuQqoqviActi
}x}
rDtr 5 3;:½°
    
	#È

Ê
	NË
KÈ

Æ
A
¸Ê
aË'ﬃZ
ﬂ Æ
Ë
Æ

Æ
3
Ê 	

ict
 
 rDw
}
 
  1iAuQw/|nv|6ticw5tkiA|6t6nohrDtiA|-uD¡  - 1rDw
}
 l- 1K£#rDw
}
rQ||6p	hGi{r
}	}
not6nvuQwﬂrDqoqo~
t6fﬂrDt
 - 1#nv|'¡?p	qoqJAuQqop	h{wrDw	 ¨O¡8° 3° ^°÷¯K°¬ef/icw#£Qt6fﬂrDw	[|'tuﬁ¨ $3ﬀ¯K£
}
iAcn
}
now	t6fﬂrDt¬iA|6n
}
pﬂrDq
	

nv|
*>ﬁ
(
 ?  
(
 
}
n &Ticicw5t¡?uQhÂ¤^icu	£	|6trDti
}
rQ|tiA|6t6now	{$ict¸¦ÀiAicwxt6f/if5~Jz$uQt6f/iA|iA| 

rDw
}

w
now=¨©ﬃyﬀ¯K£/^rDw¥1ikrQf	nvicﬀi
}
¦§not6f¥t6f/i-rDn
}
uD¡¬t6f/i¡]uQqoqvuµ¦§now	 

tiA|6ty|6trDt6nv|6t6nvA|)



*,ﬀ.
=
	
1

 
 
vw
 
 %
 

1
 
 
vw
 
 '
vw
 

1
 
 
vw
	

¨ $-7µ¯
¦§f	nvf¢|6f/uQp	q
}
$iﬁAuQh{zﬂrDi
}
tu¥rat6f	iA|6f/uQq
}
° ,¸w±¨ $-7µ¯K£Tt6f/i
}
icz$icw
}
icw/Ai{uQw -fﬂrQ|1iAicw
ichGuµﬀi
}
¡©uQU|6noh{z	qonvcnot½~ﬀ°
ﬁ¢i§|6t6iA||¬t6fﬂrDtUt6f/i§uQw	qo~tic6h¦§f	nvf|6f/uQp	q
}
1iAuQh{z	p	ti
}
rN¡]tic
}
rDtrGAuQqoqviAct6nvuQwnv|§t6f/iiA|6n
}
pﬂrDq
	

}
iK¶/w/i
}
now=¨7 yﬀ¯K°
eÏiA|6t{|6trDt6nv|6t6nvA| 


nv|ﬁrQ|~:h{z	tuQt6nv^rDqoqo~
}
nv|6t66no	p	ti
}
rQ|ﬁr

3rD6nsrD	qvi3£¦§not6f
 
- 1
}
ic3iAiA|yuD¡'¡]iAi
}
uQh rDw
}
¦§not6fw/uQw[½Aicw:t6rDqonot½~zﬂrDrDhGicticyp	w
}
ic 
w
)  
1

1
 vw   /°
      

Æ 

È

Æ
A ? 
	

	?
	

É





Ë
Æ

ﬂ
	
¢[^ ?
Æ

,¸t§t6p	6w/|uQp	tt6fﬂrDtt6f/iktiA|tnow=¨ $-7µ¯icwQ6u^~[|yrﬁw	nvAi-now53rD6nsrDw/Aikz	uQz1ic6t½~¥¦k° ^° t^°Àt6f/ikf/uQnvAi
uD¡kt6f/i
}
iA|6no3w hrDt66nvAiA|anow»t6f/ix|p	/|6zﬂrQAiKﬂrQ|i
}
rDz	z	uﬀrQf#° ef/iÄt6f	iAi
}
iA|6no3w hrDt66n·
AiA| E? 	
w
? 	

rDi4hr
}
i4iKJz	qonvcnot¬nowﬁt6f/iÀw/uQtrDt6nvuQw
	

	 
   
- 1T¡]uQt6f/i4iA|6n
}
pﬂrDq
}
iK¶/w/i
}
LMLON@P*Q
R0Q
S
7   
 *=


 

  

	
,.+
'(

 6 

 
,.+*
 *
,.+0

nowZ¨7 yﬀ¯K° ' |6t6rDno3f:t8¡]uQ6¦rD } ^rDqvcp	qsrDt6nvuQw|6f/u^¦| t6fﬂrDt)
	

	       
= - 	
 	

w
1 	

	        
? ¨ $3ﬀ¯
¦§f/ici
	
nv|§t6f/iuQw/iAﬀicz	u } p/ct^£ﬂrDw } 
w
nv|yrDw5~*now5ﬀic6t6no	qvi-hrDt66n·¥|p/ft6fﬂrDt)

1

1
-  1 	
w
= 
w

1
-  1*4[¡©uQiK	rDh{z	qvi3£ 
w
=
1

1
-  1ﬁ	
w
 -  1B5 3:½°
yuµ¦k£ﬂn·¡
;
	
*,ﬀ.
= 	 £t6f/icwD)
;
 =  rDw }
;
 ^= 
1
£$rQ|y^rDwi^rQ|6noqo~¥$if/iAﬀi } £#rDw }
p/|now	uQ::nvuQp/|4w/uQtrDt6nvuQw/|^°ef/iciK¡©uQi3£[n·¡  
 	       
} icw/uQtiA|Àt6f/i   tiA|t¨ $-7µ¯4rQ||uJcnsrDti
}
¦§not6f 	

	       
£J¡?uQh²¨ $3ﬀ¯4¦4iﬀictt6fﬂrDt)


 	       
= 


	        
|now/Ait6f/inow5ﬀic6t6no	qvi-hrDt66n·\- 	
 	

w
1À¡rQctuQ|uQp	tnowZ¨ $-7µ¯K°
ef5p/|^£/¡]uQ } rDhrDﬀi } ictiAct6nvuQw#£
   =

/+
*
/
*

 
0,I0/ G

 
 


 =
*
 +
ﬀC
,.



'(

1¦§f/icwp/|6now	{t6f/ikt66p/ik|6~[|6tich uQ } ic^°

ﬀ
  ! %
­u
}
rDq
}
nsrD3w/u3|6nv|AuQw/|6nv|6t|'now
}
ictic6h{now	now	¦§f	nvfﬁicnoﬀicw[¡]i45p/icw/cnviA|UrDw
}
rQ||uJcnsrDti
}
hGu
}
iK
|fﬂrDz$iA|4fﬂrAﬀi1iAicwr&1iActi
}
:~t6f/i
}
rDhrDﬀi3°Uef	nv|z	uQ	qvich hr^~1ir
}	}
iA||i
}
rQ|rDw¥iA|8
t6nohrDt6nvuQwaz	uQ	qvich£5ﬂrQ|i
}
uQwhGu
}
rDq/n
}
icw5t6n·¶ﬂ^rDt6nvuQw nowt6f/iz	iKrDw
}
z1u3|6t8
}
rDhrDﬀi |trDﬀiA|^°
eÃ~:z	nv^rDqoqo~ﬀ£$t6f/ifﬂrDw	ﬀiA|nowÄt6f/i-¡?i4:p/icw/cnviA|uQ	trDnow/i
}
¡]uQh iK[z1ic6nohGicw5trDq
}
rDtrarDi-t6f/icw
AuQh{zﬂrDi
}
¦§not6fkt6f/iÃ|icw/|6not6no:not¸~uD¡JhGu
}
rDqﬀzﬂrDrDhGictic|uQ	trDnow/i
}
¡]uQh rDwrDwﬂrDqo~Jt6nv^rDq5hGu
}
icq
5873£/:½°
,½wt6f/iz	uQz$u3|i
}
rDz	z	uﬀrQf#£ThGu
}
rDq
}
nsrD3w/u3|6nv|nv||6trDti
}
rQ|r
}
ictiAct6nvuQw¿z	uQ	qvichnow[
|ti^r
}
°-­uQiAu^ﬀickw/u¥rDwﬂrDqo~Jt6nv^rDqhGu
}
icqnv|fﬂrDw
}
qvi
}
rDtt6f	nv||6trDﬀi3°ef/iﬁrDt6nvuQwﬂrDqvi{nv|t6f/i
|LrDhGiyrQ|¡©uQ4r
}	}
iA||6now	-t6f/i
}
rDhrDﬀi
}
ictiAct6nvuQw*z	uQ	qvichÂrD$uµﬀi)'fﬂr^:now	{r¨?p/|pﬂrDqoqo~{n
}
icw[
t6n·¶ﬂi
}
¯'iK¡©icicw/AihGu
}
rDq	zﬂrDrDhGicticÀnow{uQw/ifﬂrDw
}
rDw
}
ryw/ic¦
}
rDtr|rDh{z	qvinowﬁt6f/i§uQt6f/ic^£
}
iAcn
}
ik¦§f	nvfÄhGu
}
iA| rDw
}
hGu
}
iK½|6fﬂrDz1iA|§fﬂrAﬀi
}
ic:nsrDti
}
¡]uQh t6f/icnoiK¡©icicw/Ai3rDqop/iA|^°

  )
	H 
) ﬀ#  ﬀ# ;	
 ﬂ#G 

	& !
(ﬂﬃﬀﬃ	tﬀ 
'|ﬁ¡©uQGt6f/i
}
rDhrDﬀi
}
ictiAct6nvuQw»z	uQ	qvich£now r¿|6trDt6nv|6t6nv^rDq ¡?rDhGic¦4uQ6±t6f/iﬀic~³nv||6p/inv|
rD5rDnow¥tu{rQ||iA||4t6f/i|no3w	n·¶ﬂ^rDw/AiuD¡'t6f/iiA|6n
}
pﬂrDqT|icw/|6not6noJnot½~ tuﬁ|6z1iAcn·¶ﬂi
}
hGu
}
rDq#fﬂrDw	ﬀiA|
¦k° ^° t^°Ut6f/iyiA|n
}
pﬂrDqTp	w/Aic6trDnow5t½~ﬀ° ,¸w*uQt6f/ic§¦4uQ
}
|^£
}
noiAct6nvuQwﬂrDq#tiA|t|^£:¡]uJcp/||i
}
now|6z1iAcn·¶ﬂ
}
noiAct6nvuQw/|yuD¡t6f/ikhGu
}
rDq#|6zﬂrQAi3£ﬂ|6f/uQp	q
}
1i
}
iA|6no3w/i
}
°
'tt6f	nv|z1uQnow5t^£1not|6f/uQp	q
}
1i-w/uQti
}
t6fﬂrDtt6f/iﬁ|icw/|6not6noJnot½~ÄuD¡4t6f/i-iA|n
}
pﬂrDq
	

¦k° ^° t^°-r
|z$iAcn·¶ﬂi
}
hGu
}
irDw
}
rQ||uJcnsrDti
}
hGu
}
iK½|6fﬂrDz1i¥^rDw³$i¥iK[t6rQcti
}
rQ|ﬁt6f/i*AuQ6iA|6z$uQw
}
now	
AuQqop	h{w/|yuD¡t6f/i:rQAuQ	nsrDwÄhrDt66n·  - 1uD¡¬¦§f	nvfxrDwxiA|6t6nohrDtinv|§3noﬀicwnowZ¨© 3¯K°
ﬂﬃ L ﬂ!
 	

*


ﬀﬁ
ﬂ


ﬃ
*+(

(

*
 !#"
* ( 7 y

   I+  4	&ﬂ    @ﬀﬃﬁﬀ 4ﬂ '
	& ! 	 t 
 ict{t6f5p/|
 
  1iat6f/i¥iA|t6nohrDti } 5rQAuQ	nsrDw+hrDt66n·±AuQ6iA|6z$uQw } now	Ztu hGu } i¥rDw } hGu } iK
|fﬂrDz$i_¨=)? D ¯K°ef	nv|-nv|uQ	trDnow/i
} 5~¿z	nvJnow	p	zZt6f/i AuQ6iA|6z$uQw } now	 AuQqop	h{w/|now
hrDt66n· %



w
- 14nowZ¨©3ﬀ¯K£/uQyi45p	no3rDqvicw5t6qo~*nowZ¨©-7µ¯K°
ef/iAuQp	w:tic6zﬂrD6tkuD¡ÃtiA|6tG¨ $-7µ¯K£$wﬂrDhGicqo~Ät6f/i } noiAct6nvuQwﬂrDqUuQ|icw/|6not6noJnot½~tiA|t ¡©u:cp/||i }
uQw¥t6f	nv| hGu } iﬂ£	¦§6notiA|)

5
&
7 

*,ﬀ.
= 	 1

 
 
vw
 
 &
%
 
 1
&
 
 
vw
 
ﬃ&
'
vw
 
 1
&
 
 
vw
	

¨ $$ﬀ¯
 
 ! "
(%
ºrDhrDﬀi qvuJ^rDqono¤µrDt6nvuQw+AuQw/|6nv|6t|ﬁnow } ictic6h{now	now	¢¦§f	nvf±zﬂrD6t{uD¡ t6f/i*|6t66p/ct6p	i*fﬂrQ|ﬁ1iAicw
r&TiActi } 5~ t6f/i } rDhrDﬀi3£/hGuQiz	iAcnv|icqo~a¦§f	nvf=¨?3uQp	z/| uD¡K¯ÀicqvichGicw5t|yuD¡'t6f/ik|t66p/ct6p	rDq
zﬂrDrDhGictic|hrDt66nvAiA|{¨]i3° /° *B?@5H?29¢¯§fﬂr^ﬀifﬂrDw	ﬀi
}
°yef	nv|yz	uQ	qvich nv|yuD¡]ticwr
}	}
iA||i
}
rQ|krDw now:ﬀic|i{iA|6t6nohrDt6nvuQw¢z	uQ	qvich£TﬂrQ|i
}
uQw¿rDwZrDwﬂrDqo~Jt6nv^rDqhGu
}
icqnowt6f/iﬁz	iK
}
rDhrDﬀi
|trDﬀi4rDw
}
uQwhGu
}
rDq[n
}
icw5t6n·¶ﬂ^rDt6nvuQw{nowt6f/i4z$u3|6t8
}
rDhrDﬀi|6trDﬀi3°eU~Jz	nv^rDqoqo~ﬀ£3t6f/i
}
ic:nsrDt6nvuQw/|
now t6f/i{|6t66p/ct6p	rDqzﬂrDrDhGictic|AuQ6iA|6z1uQw
}
now	¥tuat6f/i{uQ/|ic6ﬀi
}¿}
ic:nsrDt6nvuQw¿now¿t6f/ihGu
}
rDq
zﬂrDrDhGictic|rDik|i^rDf/i
}
¡©uQ§p/|6now	{hGu
}
icqÏp	z
}
rDt6now	GtiAf	w	nﬀ5p/iA| 5  J£/ 	£/ﬃy;:½°
,½wxt6f/i-z	uQz1u3|i
}
rDz	z	uﬀrQf#£
}
rDhrDﬀiqvu:^rDqono¤µrDt6nvuQw nv||6trDti
}
rQ|r
}
ictiAct6nvuQwz	uQ	qvich
now/|ti^r
}
°Iz ¡ AuQp	|i3£rDw_rDwﬂrDqo~Jt6nv^rDqÀhGu
}
icqÃnv|-fﬂrDw
}
qvi
}
rDtt6f	nv|-|6trDﬀi3°Äef/iGrDt6nvuQwﬂrDqvianv|
|noh{noqsrDktut6f/irDz	z	uﬀrQfZ¡©uQkt6f/ihGu
}
rDq
}
nsrD3w/u3|nv|-z	uQ	qvich rD$uµﬀi)-fﬂr^:now	 r¢¨?p/|6pﬂrDqoqo~
n
}
icw:t6n·¶ﬂi
}
¯¬iK¡©icicw/AihGu
}
rDqﬂzﬂrDrDhGictic§rDw
}
riK¡©icicw/Ai|6t66p/ct6p	rDqÏ¨]ª¬«U­¿¯rDwﬂrDqo~Jt6nv^rDq
hGu
}
icqnow±uQw/i*fﬂrDw
}
£ÀrDw
}
rxw/ic¦
}
rDtr |rDh{z	qvi now±t6f/i uQt6f/ic^£
}
iAcn
}
i*¦§f	nvf¼|t66p/ct6p	rDq
zﬂrDrDhGictic| fﬂrAﬀi
}
ic:nsrDti
}
¡]uQhÂt6f/icnoiK¡©icicw/Ai3rDqop/iA|^°
	  )
	H 
) ﬀ#  ﬀ# ;	
 ﬂ#G 

	& !
(ﬂﬃﬀﬃ	tﬀ 
'|T¡©uQ#t6f/i
}
rDhrDﬀi
}
ictiAct6nvuQwGrDw
}
hGu
}
rDq
}
nsrD3w/u3|nv|Ïz	uQ	qvichG|^£Qnowr|6trDt6nv|6t6nv^rDq:¡]rDhGic¦ÀuQ6
t6f/iyﬀic~Gnv||p/inv|§rD5rDnow*turQ||iA||Ut6f/i|6no3w	n·¶ﬂ^rDw/AiuD¡#t6f/iiA|6n
}
pﬂrDq1|icw/|6not6noJnot½~Gtu|6z1iAcn·¶ﬂi
}
|t66p/ct6p	rDqÏfﬂrDw	ﬀiA|y¦k° ^° t^°t6f/iiA|6n
}
pﬂrDq#p	w/Aic6trDnow:t½~ﬀ°
'y|4hr
}
iiK[z	qonvcnot§nowZ¨ $3ﬀ¯K£[t6f/iyhGi^rDw¥3rDqop/iuD¡'iA|n
}
pﬂrDq
	

p	w
}
ic§t6f/if5~Jz$uQt6f/iA|6nv| 
w
uD¡Urﬁ|6hrDqoq
}
icJnsrDt6nvuQw {nowt6f/i|6~[|6tichÂzﬂrDrDhGictic ¡?uQh riK¡©icicw/Ai3rDqop/i 

£[nv|2)
/
w
-
	

1
=  -

1   ¨ $Dj:¯
yw
}
ic§t6f/i-rQ||p	h{z	t6nvuQwÄuD¡¬|hrDqoq
}
ic:nsrDt6nvuQwrD5rDnow#£	t6f/i¡©uQqoqvu^¦§now	icqsrDt6nvuQwÄf/uQq
}
|)
   

 ¨ $3ﬀ¯
LMLON@P*Q
R0Q
S
3  
 *=


 

  

	
,.+
'(

 6 

 
,.+*
 *
,.+0

¦§f/ici  nv| t6f/i-ﬀiActuQuD¡ ¨]ª¬«U­ ¯ |6t66p/ct6p	rDqzﬂrDrDhGictic|tuG1ihGuQw	notuQi } £TrDw } 6

_nv|
t6f/i :rQAuQ	nsrDwhrDt66n·{AuQw5trDnow	now	-t6f/i§|icw/|6not6no:not6nviA|ÃuD¡$t6f/ihGu } iA|ÃrDw } hGu } iK½|6fﬂrDz$iA|U¦k° ^° t^°
t6f/u3|i|6t66p/ct6p	rDqÏzﬂrDrDhGictic|^°
,½w*uQt6f/ic¦ÀuQ } |^£Jt6f/i } rDhrDﬀiqvu:^rDqono¤µrDt6nvuQw¥z	uQ	qvich¾nv|§r }	} iA||i } 5~z	qop	33now	rD33iK
5rDti } |icw/|6not6noJnot6nviA|'uD¡	t6f/iÃhGu } iA|rDw } hGu } iK½|6fﬂrDz$iA|'¦k° ^° t^°¨]ª«Ã­ ¯#|6t66p/ct6p	rDq5zﬂrDrDhGictic|
nowﬁt6f/i§|ict6t6now	p/|i } ¡]uQ } rDhrDﬀi } ictiAct6nvuQw#°ef5p/|µ£ﬀz	qop	33now	a¨ $3ﬀ¯Ïnow5tua¨ $Dj:¯K£3¦ÀitiA|6t^£ﬀ¦§not6f
t6f/ikrDn } uD¡r   tiA|6t rD5rDnow#£	¦§f/ict6f/ic t6f/i
} ic:nsrDt6nvuQwnow¥t6f/ikiA|6n } pﬂrDq 	

)
/
w
- 	

1=  - J1  ¨ $3ﬀ¯
¦§f/ici
I- J1
*-,.
=  - 1 6

 ¨ $ 3¯
nv||6no3w	n·¶ﬂ^rDw:tkuQyw/uQt^°ef	nv|iA|6p	qot|ynow } noiAct6nvuQwﬂrDqtiA|6t|µ£/¡©u:cp/||i } now |6z1iAcn·¶ﬂ } noiAct6nvuQw/|
uD¡¬t6f/i-|t66p/ct6p	rDq'|6zﬂrQAi3£	¦§f	nvfÄz1ic8¡]uQ6h´t6f/i-|rDhGit¸~:z1ikuD¡ } rDhrDﬀiKtuDw/uQnv|iﬁ|icw/|6not6noJnot½~
rDwﬂrDqo~[|6nv|uD¡t6f/iGiA|6n
}
pﬂrDq4rQ|k¡]uQ
}
rDhrDﬀi
}
ictiAct6nvuQw_rDw
}
hGu
}
rDq
}
nsrD3w/u3|6nv|^° ef/iA|iGtiA|t|
}
icqonoﬀic
}
rDhrDﬀi
}
nsrD3w/u3|6t6nvA|4rDw
}
qvuJ^rDqono¤µrDt6nvuQwanow[¡©uQ6hrDt6nvuQw#£J¦§not6f/uQp	t4|uQqoJnow	rDw:~Gnow5ﬀic|i
z	uQ	qvich ¡]uQ§hGu
}
icq#p	z
}
rDt6now	/°
z ¡¬AuQp	|i3£|6now/Ait6f/i
}
nohGicw/|6nvuQwuD¡t6f/i-|6t66p/ct6p	rDqÏzﬂrDrDhGictic|6zﬂrQAinv|§hp/ff	no3f/ic
t6fﬂrDw³t6f/i
}
nohGicw/|6nvuQw±uD¡ t6f/i hGu
}
rDq4zﬂrDrDhGicticG|zﬂrQAi3£t6f/i  now ¨ $3ﬀ¯rDi qonow/i^rD6qo~
}
iK
z1icw
}
icw5t^£Àicﬀicw³n·¡ t6f/i  R8 |GrDiaw/uQt^°Zef/ian
}
i^r<5 $3[£9$-73£;:§nv|tucqop/|6tic{|uQhGicf/uµ¦Ât6f/i
}
icJnsrDt6nvuQw/| R nowt6f/i|6t66p/ct6p	rDqÏzﬂrDrDhGictic|6zﬂrQAi3°
ef/i|6ticz/|§uD¡Ït6f	nv|
}
rDhrDﬀiqvuJ^rDqono¤µrDt6nvuQwÄrDz	z	uﬀrQfxrDiw/uµ¦
}
iA|c6no1i
}
now
}
ictrDnoq°Ãef/i
u &$qonow/i*rDw
}
uQw[1uﬀrD
}
AuQh{z	p	trDt6nvuQw³|trDﬀiA|ﬁrDi
}
nv|6t6now	3p	nv|6f/i
}
£Unow_[°  rDw
}
[° $ÄiA|6z1iAK
t6noﬀicqo~ﬀ°
	    # W
Yt'$Eﬀﬃ	 ﬀ#  !
ef/iau &qonow/ia|6trDﬀiGnv|
}
icﬀuQti
}
tu¥t6f/iaAuQh{z	p	trDt6nvuQw³uD¡t6f/iGiA|n
}
pﬂrDqÀ|icw/|6not6noJnot6nviA|¦k° ^° t^°
|t66p/ct6p	rDqUfﬂrDw	ﬀiA|^°{ªno|6t¦4i{iKJz	qsrDnow¿t6f/i
}
n &Ticicw5tkzﬂrDrDhGictic6no¤µrDt6nvuQw/|ﬁrDw
}
5rQAuQ	nsrDw/|
¦§f	nvfrDiw/iAi
}
i
}
¡]uQ§t6f	nv|§z	p	6z1u3|i3°Àef/icw¦Ài
}
iA|c6no$it6f	iAi
}
iA|6no3wÄ|6ticz/|)AuQh{z	p	t6now	
t6f/iﬁ|icw/|not6no:not6nviA|G¨ $3ﬀ¯K£ThrDtf	now	t6f/iAuQict6nv^rDqÀrDw
}
rQct6pﬂrDqU|icw/|not6no:not6nviA|^£#rD33ic5rDt6now	Ät6f/i
|icw/|6not6no:not6nviA|µ°
   
Ê
 Ï
	ﬃﬂ
 
Æ

Æ
 OË 'ﬃ6Ã
Æ	
 s

O
Æ
{
Ê
A^ Ï3 'Dﬃ6Ã Ï
	 ﬂ Æ

ªﬂuQﬁAuQh{z	p	t6now	Zt6f/iaiA|n
}
pﬂrDq|icw/|6not6no:not¸~Z¦k° ^° t^°¢|t66p/ct6p	rDqfﬂrDw	ﬀiA|{3noﬀicw±now ¨ $ 3¯K£U¦4i
w/iAi
}
tu{AuQh{z	p	tikt6f/i5rQAuQ	nsrDw 


}
iK¶/w/i
}
now=¨ $3ﬀ¯K°
ª/uQGt6f	nv|{z	p	6z1u3|i3£4now¼r
}	}
not6nvuQw¼tu¿t6f/iÄ|6t66p/ct6p	rDqzﬂrDrDhGictic6no¤µrDt6nvuQw ﬁ£Ãt¸¦Àu=uQt6f/ic
zﬂrDrDhGictic6no¤µrDt6nvuQw/|GrDiGw/iAi
}
i
}
)
ﬂ
5
7

*-,.
= /£Ït6f/i|ictuD¡t6f/ix¨
}
nv|cictiµ¯

'(
 ?
 {hGu
}
rDq
ﬂﬃ L ﬂ!
 	

*


ﬀﬁ
ﬂ


ﬃ
*+(

(

*
 !#"
* ( -7
zﬂrDrDhGictic|µ£rDw }
ﬂ 
£#t6f/i|ictkuD¡§t6f/iÄ¨]AuQw5t6now:p/uQp/|L¯

(
   
hGu } rDqUzﬂrDrDhGictic|AuQhﬁ
z	p	ti } ¡]uQh ¨©ﬀ¯K°ym:now/Ait6f/i¡©uQ6hGicynv|r } nv|cictikt6nohGizﬂrDrDhGictic6no¤µrDt6nvuQwZrDw } t6f/iqsrDt6tic
r*AuQw:t6now5p/uQp/|t6nohGiﬁzﬂrDrDhGictic6no¤µrDt6nvuQw#£¬¦ÀiarDqv|u*w/iAi } t6f/iGAuQw:t6now5p/uQp/|t6nohGiGAuQp	w5tic6zﬂrD6t
ﬂ
 uD¡
ﬂ
5 
7

£'uQ	trDnow/i } p/|6now	=¨ ﬀ¯K° ­uQiAu^ﬀic^£t6f/i{iKzﬂrDrDhGictic6no¤µrDt6nvuQw±uD¡§t6f/i{hGu } iA|-now
tic6hG| uD¡Ï¡]i45p/icw/cnviA| rDw }¥} rDh{z	now	aAu:idccnvicw:t| rDiw/iAi } i } ¡©uQ41uQt6f
ﬂ
¬rDw }
ﬂ  
£J¦§f	nvf
¦4iw/uQti
 
rDw }   £[iA|6z1iAct6noﬀicqo~ﬀ°
,½t|6f/uQp	q } 1iÃ|t6iA||i } t6fﬂrDt^£Q¦§f/icwt6f/i4|6~J|tich nv|¬rQ||6p	hGi } tu 1iÃAuQw/|ic63rDt6noﬀi3£QwﬂrDhGicqo~
5 =m]	£/¦§f	nvfxnv|yuD¡?ticwxt6f/i-^rQ|i-nowxª¬«U­ hGu } icqv|µ£
ﬂ  
AuQw5trDnow/|rDqoqÏt6f/ik¡?i4:p/icw/cnviA|^£ﬂ	p	t
( *

t6f/i } rDh{z	now	AuJidccnvicw5t|^£5uD¡[t6f/i4|6t66p/ct6p	i3£ﬀrDw } rDqoq:t6f/iÃhGu } iK½|6fﬂrDz1iA|^£D¦§f	nvfGrDiÃi^rDq
rDw } p/|6pﬂrDqoqo~hrQ||8w/uQ6hrDqono¤^i } ° 'yqv|u	£µt6f/iÀª¬«U­ hGu } iK½|6fﬂrDz1iA|'fﬂrAﬀiÀrQ|ÏhrDw5~kAuQh{z1uQw/icw5t|
rQ|¬t6f/i

*

w5p	h$icÀuD¡1rA3rDnoqsrD	qvi|icw/|uQ|^° ﬁ f/ici^rQ|  AuQw:trDnow/|Ut6f/u3|iuD¡t6f/iÀ¡]i45p/icw/cnviA|
rDw } rQ||uJcnsrDti } hGu } iK½|6fﬂrDz1iA|yAuQw:trDnow/i } nowxt6f/i-|6no3wﬂrDt6p	i ¦§f	nvf t6p	6wxuQp	tytuGhrDtf
¦§not6fhGu } iA|ynow
 
°B'yqv|u	£t6f/i-hGu } iK½|6fﬂrDz1iA|fﬂrAﬀi{rQ|hrDw5~xAuQh{z1uQw/icw5t|krQ|yt6f/i
Gﬃ, 
w:p	h-1icyuD¡|icw/|uQ|§p/|i
}
rDw
}
rDi1(
*

hrQ||6w/uQ6hrDqono¤^i
}
°
' qotuQﬀict6f/ic^£	t6f/i-|icw/|6not6noJnot½~ I- O1
}
iK¶/w/i
}
nowZ¨ $ 3¯4¦§6notiA|)
 - J1 = I- 1 	 



	













¨ $ ﬀ¯
¦§f/ici)






nv|Ut6f/i :rQAuQ	nsrDw uD¡Tt6f/it6rDw/|6¡]uQ6hrDt6nvuQw ¨ ﬀ¯uD¡Tt6f/i
}
nv|cicti hGu
}
iA|Ãnow5tu-t6f/i
AuQw5t6now:p/uQp/|uQw/iA|24




nv|t6f/i 5rQAuQ	nsrDwauD¡1t6f/iAuQw5ﬀic|nvuQw¨ $ﬀ¯¬uD¡1t6f/iAuQh{z	qviK{hGu
}
iA|Unow5tu-AuQw:t6now5p/uQp/|
¡?i4:p/icw/cnviA|{rDw
}=}
rDh{z	now	¿AuJidccnvicw5t|^£ÀrDw
}



nv|t6f/i 5rQAuQ	nsrDw±uD¡ t6f/ianow5ﬀic|i
AuQw5ﬀic|6nvuQwD4



AuQ6iA|z$uQw
}
|tu t6f/iﬁhrDw5pﬂrDqhrDtf	now	1ict½¦ÀiAicwZt6f/in
}
icw:t6n·¶ﬂi
}
hGu
}
iA|krDw
}
t6f/i-rDwﬂrDqo~Jt6nv^rDqÀ¨]AuQh{z	p	ti
}
¯§uQw/iA|4






nv| t6f/i|icw/|not6no:not6nviA|uD¡ÀrDwﬂrDqo~:t6nv^rDq¬hGu
}
iA| tuafﬂrDw	ﬀiA|now|6t66p/ct6p	rDq'zﬂrDrDhGiK
tic|^°
ef/i 5rQAuQ	nsrDw/| 




£



rDw
}



rDiyAuQh{z	p	ti
}
now t6f/i 'yz	z1icw
}
n·1£:¦§f/ici^rQ|4t6f/i
}
ic6no3rDt6nvuQwÄuD¡ 




rDw
}


nv| r
}	}
iA||i
}
1icqvu^¦ nowt6f	nv||iAct6nvuQw#°
'tt6f	nv|z$uQnow:t^£uQw/iaAuQh{hGicw:tﬁnv|now_uQ
}
icﬁrD1uQp	tt6f/i
}
rDhrDﬀi
}
ictiAct6nvuQw 

tiA|6tnow
¨ $-7µ¯krDw
}
t6f/iGhGu
}
rDq
}
nsrD3w/u3|6nv|-tiA|6tknow»¨ $$ﬀ¯K°E'§ct6pﬂrDqoqo~ﬀ£Ï¦4iAuQh{z	p	tit6f/iA|i{tiA|6t|p/|now	
 
 



ﬀ


now/|6ti^r
}
uD¡
 
Ä° 4p	t t6f	nv|
}
u:iA| w/uQt hrDﬀiﬁrDw5~
}
n &Ticicw/Ai3£1|6now/Aikt6f/i-t½¦Àu
hrDt66nvAiA| 




rDw
}



rDi-|5pﬂrDinow:ﬀic6t6no	qvirDw
}
^rDw/AicquQp	t§now=¨ $-7µ¯§rDw
}
now=¨ $$ﬀ¯K°
LMLON@P*Q
R0Q
S
3  
 *=


 

  

	
,.+
'(

 6 

 
,.+*
 *
,.+0

   
Ê  Ï 	ﬃﬂ   Æ  Æ	 O  O Æ  Ê  	 ﬃ6 Ç O5ﬃ6  Ê Ë Æ ´ Ê A^ '3 ÏDﬃ6
 ' 	 ﬂ Æ 
ef/i } ic6no3rDt6nvuQwuD¡ 




nv| } iA|c6no1i } w/uµ¦k°Uºn &1icicw:t6nsrDt6now	Gt6f/i|iAAuQw } i45pﬂrDt6nvuQw*now¿¨©ﬀ¯K£
¦4iﬀictH5 $3[£I$-7ﬀ£I$3[£$$;: )
 N'- i N\*`365F1aP 3 -0N

*`3:NZ5[3:9\1  P 3YN

 *o3YN )5'3  9 =] ¨ $ﬃyﬀ¯
ﬁ»f/icw=t6f/ihrDt66nvAiA| *m?@5 ?29 rDi|~:h{hGict66nv3£¬z	iKhp	qot6noz	qo~:now	+¨ $ﬃyﬀ¯k¦§not6fYP
1
£¬rDw }
p/|now	LP
1
-0N  *X3YNt5'3:9\1=^]{¦§f	nvfÄiA|6p	qot|¡]uQh t6fﬂrDt |6~Jh{hGict66~ﬀ£	~Jnvicq
} )
 N = n
P
1
-0N   * 3ZN )53 9\1 P
P
1
- i N\*`365F1aP
¨?j5ﬀ¯
,½w ^rQ|i uD¡ﬁrDw2rQ|6~Jh{hGict66nv¿|6~[|6tich£t6f/i iA|p	qot|¥uD¡E5 $Dj:k|6f/uQp	q } 1ixp/|i } now/|ti^r } °
ef/ic~aﬀicw/icrDqono¤^it6f/irDz	z	uﬀrQfÄuD¡ 5 $3;:½£:¦§f	nvf¥nv|ﬂrQ|i } uQwrAuQh{z	qvictihGu } rDq1ﬂrQ|6nv|^°9'yw
uµﬀic6:nvic¦+uQw
}
n &Ticicw5tt¸~:z1iA|¬uD¡$rDz	z	uA[nohrDt6nvuQwGhGict6f/u
}
|¡]uQ¬fﬂrDw
}
qonow	now/AuQh{z	qvictihGu
}
rDq
ﬂrQ|iA|^rDw1i¡]uQp	w
}
now 5 $3;:½°
qop	33now	¨?j5ﬀ¯4now:tuÄ¨ $ﬃyﬀ¯4~Jnvicq
}
|§t6f/i¡©uQqoqvu^¦§now	Gqonow/i^rD|6~[|6tich¾nowﬁP )
-0N

*`3YNZ5'3:9\1 ﬁP = n  N-
i
N\*`3[5O1aP.n'-0N

ﬁ*X3:N  5'3 9\1 P ¨?jI7µ¯
ef	nv||6~[|6tich fﬂrQ|yw/uGp	w	nﬀ:p/i-|uQqop	t6nvuQwD)n·¡  P¿nv|r{|uQqop	t6nvuQw#£$t6f/icw  PL3  P£¦§f/ici ³nv|r
i^rDq'AuQw/|6trDw5t^£ﬂnv| rDqv|urﬁ|uQqop	t6nvuQw#°Àef/ik|uQqop	t6nvuQw P t6fﬂrDtnv| uQ6t6f/uQﬀuQwﬂrDqÏtuLPnv||icqviActi
}
£
wﬂrDhGicqo~3)
P 1ﬁP =^] ¨?j5ﬀ¯
rDw
}
t6f/icw¥z	iKh-p	qot6noz	qonvi
}
5~ t6f/ikuQ/|ic63rDt6nvuQwhrDt66n·
C  P ¨?j$ﬀ¯
|now/Ai¦Ài-rDinow:ticiA|6ti
}
now¥t6f/ikhGu
}
iK½|6fﬂrDz1iA|^°
ª/uQi^rQf ﬁ*£)5ﬃrDw
}
 9³£yt6f/i i45pﬂrDt6nvuQw/|¢¨?j5ﬀ¯K£ﬁ¨?jI7µ¯K£{¨?j5ﬀ¯arDw
}
¨?j$ﬀ¯~Jnvicq
}
t6f/i
AuQ6iA|z$uQw
}
now	fﬂrDw	ﬀiknowt6f/i¦§f/uQqvikhGu
}
rDq#zﬂrDrDhGictic||ict
ﬂ  
°ef	nv|qvi^r
}
|§tu{t6f/i¶/|6t
uQ
}
icy|icw/|6not6noJnot½~ icqsrDt6nvuQw/|6f	nozD)

ﬂ
 
= 




  ¨?j3j:¯
¦§f/ici i^rQf2AuQqop	h{w2uD¡-t6f/i |icw/|6not6noJnot½~¼hrDt66n· 




AuQ6iA|6z1uQw
}
|*tu±r_fﬂrDw	ﬀi now2r
|t66p/ct6p	rDq#zﬂrDrDhGictic^°
'tt6f	nv|ﬁz1uQnow5t^£ÃrxAuQh{hGicw5t{nv|now±uQ
}
ic^£UuQw_hGu
}
iK½|fﬂrDz$i w/uQ6hrDqono¤µrDt6nvuQw#° '|ﬁuQ5Jn·
uQp/|¡]uQh ¨?jI7µ¯K£t6f/i rQct6pﬂrDq§3rDqop/i uD¡ﬁP
}
icz1icw
}
|{uQw_t6f/iaw/uQ6hrDqono¤µrDt6nvuQw¼f/u3|icw_¡]uQ P°
ef/iciK¡©uQi3£Tnotnv|noh{z1uQ6trDw5tkf/iciﬁtu ¦4uQ6x¦§not6f=rDwﬂrDqo~Jt6nv^rDqhGu
}
iK½|6fﬂrDz$iA|w/uQ6hrDqono¤^i
}
now
t6f/i|LrDhGi¦4rA~rQ|§t6f/in
}
icw:t6n·¶ﬂi
}
uQw/iA|^°eÃ~:z	nv^rDqoqo~ﬀ£ﬂt6f/i¶/|6tAuQh{z1uQw/icw5t nv|4¶		i
}
i4:pﬂrDq#tu
uQw/i3°
ﬂﬃ L ﬂ!
 	

*


ﬀﬁ
ﬂ


ﬃ
*+(

(

*
 !#"
* ( $
    
5 [^   	 ﬂ   Æ:Ê  Æ ?ﬀﬃ64 	 Ë 	3 'ﬃ6 Æ	 O  O Æ 
¹u^¦ tuﬁhrDtfÄt6f/i-fﬂrDw	ﬀiA|now 
 
¦§not6ft6f/ikfﬂrDw	ﬀiA| now  'nv| iKJz	qsrDnow/i } w/uµ¦k°
,½t nv|¦ÀicqoqGJw/u^¦§wt6fﬂrDt t6f/ici³nv| p/|6pﬂrDqoqo~ r } nv|ciczﬂrDw/c~ 1ict½¦4iAicw t6f/i³w5p	hGic6nv^rDq
hGu } iA| 
 
z	uµ:n } i } 5~³t6f/iÄrDwﬂrDqo~Jt6nv^rDq¨]ª¬«U­¿¯hGu } icq£§rDw } t6f/in } icw5t6n·¶ﬂi } hGu } iA|  8°
­uQiAu^ﬀic^£/¦§fﬂrDticﬀic t6f/ihGu } rDqTn } icw5t6n·¶ﬂ^rDt6nvuQwhGict6f/u } nv|^£[t6f/icinv|rDwÄiA|6t6nohrDt6nvuQwxic6uQ
uQw 
8° $4uQw/|i45p/icw:t6qo~ﬀ£ 

 
= 
 
now+ﬀicw/icrDq°»¹u^¦4icﬀic^£§t6f	nv| } nv|ciczﬂrDw/c~_1ict½¦4iAicw  
rDw } 
 
nv|w/uQtkc6p/cnsrDqÃ¦§not6f	nowZuQp	 } rDhrDﬀiqvu:^rDqono¤µrDt6nvuQw_rDz	z	uﬀrQf#°E'§ct6pﬂrDqoqo~ﬀ£ﬀ Ànv|kt6f/i
iK¡©icicw/AihGu } rDq¬|6no3wﬂrDt6p	i{rDw } h-p/|6t1irQAcp	rDticqo~ } ictic6h{now/i } £T¦§f	nvf nv|icw/|6p	i } 5~
t6f/i|6p	/|6zﬂrQAiKﬂrQ|i } n } icw:t6n·¶ﬂ^rDt6nvuQw¢hGict6f/u } £¦§f/ici^rQ| 
 
nv|uQw	qo~p/|i } ¡]uQAuQh{z	p	t6now	Är
:rQAuQ	nsrDwhrDt66n·{uD¡1|icw/|not6no:not6nviA| ¨]fﬂrDw	ﬀi } noiAct6nvuQw/|L¯K°9' |6hrDqoqﬂic6uQÃnowG|6p/far } noiAct6nvuQw
icw:tic|t6f/iGrDqoﬀuQ6not6f	h rDtkr*|iAAuQw } uQ } ic-qvicﬀicqnow¿t6f/iﬁiA|6n } pﬂrDq 	

°1,¸tnv|iK[z1iActi } t6fﬂrDt
t6f	nv| } u:iA|§w/uQtyAuQ66p	z	tt6f/iqvuJ^rDqono¤µrDt6nvuQw } icqonoﬀici } :~ t6f/ihGict6f/u } °
­xuQiAuµﬀic^£[not|f/uQp	q } 1i w/uQt6nvAi } t6fﬂrDtt6f/iyhrDtf	now	{1ict½¦4iAicw  'rDw } 
 
nv|4ﬀicw/icrDqoqo~
/ +* 
°
zywÄuQw/ifﬂrDw
}
£/uQw	qo~ t6f/i¶/|6t¡©ic¦ wﬂrDt6p	rDqÏhGu
}
iA| rDiiK	cnoti
}
rDw
}
uQ uQ/|ic6ﬀi
}
£
¦§f/ici^rQ|{r 
}
ic3iAiA|ﬁuD¡¡]iAi
}
uQh²¶/w	noti icqvichGicw5tﬁhGu
}
icqÀ~Jnvicq
}
|ﬁ_hGu
}
iA|^£¦§not6f ±uD¡]ticw
ﬀic6~ﬁqsrD6ﬀi¨]|icﬀicrDqﬂf:p	w
}
i
}
|L¯K° $4uQw/|i4:p/icw5t6qo~ﬀ£  $nv|4rDtU1iA|6tÃ|6t66nvct6qo~ﬁnow/cqop
}
i
}
now 
 
°zyw
t6f/iyuQt6f/icÀfﬂrDw
}
£ 

hrA~GAuQw:trDnowahGu
}
iA|Ã¦§f	nvf*rDi w/uQtÀicqsrDti
}
tukt6f/iyicnoﬀicwzﬂrDrDhGictic|
uD¡¬t6f/ik|6t66p/ct6p	i3°Àef/iA|ihGu
}
iA|yrDz	z1i^rDnow¥t6f/iz	iA|icw/AiuD¡rDw¥fﬂrD6hGuQw	nviK[cnotrDt6nvuQw³¨©rQ|
notnv|t6f/ia^rQ|iG¡]uQuQtrDt6now	 hrQf	now/ic6nviA|¡©uQiK/rDh{z	qvi 5 $ 2:?¯K£uQ¦§f/icw_t6f/iai'&TiActﬁuD¡t6f/i
icw::nouQw	hGicw:t-|6f/uQp	q
}
1iAuQw/|n
}
ici
}
rQ|rDw p	w	Jw/u^¦§w¢AuQqvuQi
}
w/uQnv|i3£1now/|ti^r
}
uD¡4ra¦§f	noti
w/uQnv|ikrQ|§now=¨7µ¯K°
ef/iciK¡]uQi3£	¦4i-rQ||6p	hGikt6fﬂrDt)

 = 


 
¨?j5ﬀ¯
¦§f/ici 

nv|-r*|icqviAct6nvuQw¢hrDt66n·¦§f	nvf¢z1ic8¡]uQ6hG|t6f/i{AuQ6icqsrDt6nvuQw=$ict¸¦ÀiAicw=t6f/iGrDwﬂrN
qo~Jt6nv^rDqÀ¨]AuQh{z	p	ti
}
¯§hGu
}
iA| rDw
}
t6f/in
}
icw5t6n·¶ﬂi
}
uQw/iA|^°
    

ﬂ ﬂ

Æ ﬂ
[
	 ﬂ
 
Æ

Æ	
O

s
Æ

ef/iy¨ *m?@5H?29¢¯TzﬂrDrDhGictic6no¤µrDt6nvuQwfﬂrQ|Ïﬀicw/icrDqoqo~hrDw:~hGuQizﬂrDrDhGictic|'t6fﬂrDwkt6f/ihGu
}
rDq
hGu
}
icq°ef5p/|^£Dt6f/icirDiUhrDw5~-hGuQiÃAuQqop	h{w/|t6fﬂrDw-qonow/iA|'now-hrDt66n·  now*¨ $ ﬀ¯K°'­uQiAu^ﬀic^£
p/|now	rx|6hrDqoqÃw:p	h-1icﬁuD¡ |icw/|uQ|^£notnv|w/uQti^rQ|uQwﬂrD	qvituiK[z$iActt6f/i
}
nv|c6noh{nowﬂrDt6nvuQw
uD¡ÀrDqoq'z$u3||6no	qvi-|6t66p/ct6p	rDq¬^rDp/|iA|uD¡ÃrG3noﬀicw
}
icJnsrDt6nvuQw
}
ictiActi
}
5~t6f/i-3qvuQﬂrDq
}
rDhrDﬀi
}
ictiAct6nvuQwxtiA|6t§nowZ¨ $-7µ¯K°
eÏu¥cnocp	h-ﬀicw:t-t6f	nv|
}
n ccp	qot¸~ﬀ£Ït6f/in
}
i^r*nv|tu¥rD33ic5rDti{t6f/i{AuQqop	h{w/|uD¡  now¼¨ $ ﬀ¯
now:tu*cqop/|6tic|^£1¦§f	nvf¿z	qsr^~Ät6f/iuQqviﬁuD¡ÃhrQcuD©¡©rDnoqop	iA|µ£ÏrDw
}
¡]uQi^rQf¢cqop/|6tictu
}
iK¶/w/iGr
ﬂrD6~[Aicw5t6i3£ﬂ¦§f	nvfxz	qsrA~[|§t6f/iuQqvikuD¡Ur 5rQAuQ	nsrDwÄtuﬁ1iz	qop	3ﬀi
}
nowZ¨ $-7µ¯K°
LMLON@P*Q
R0Q
S
Dj  
 *=


 

  

	
,.+
'(

 6 

 
,.+*
 *
,.+0


 Æ  LÈ  Æ ^?

,¸w*uQ } ic§tuhrDﬀit6f/ikrD33ic5rDt6nvuQwÄuQz1icrDt6nvuQwAuQf/icicw5t ¦§not6f¥t6f/i  
} iAcnv|nvuQw¢|6trDﬀi3£Tt6f/iﬁhGict66nvGf/u3|icw ¡]uQz1ic8¡©uQ6h{now	¥t6f/i{cqop/|6tic6now	nv|t6f/iﬁhGict66nvGuD¡4t6f/i
LtiA|6t^°
­xuQiz	iAcnv|icqo~ﬀ£ﬂqvict§t6f/i Qt6f
*=.
(
ﬁ
ﬂ
 +

ﬃ
* (a$i } iK¶/w/i } rQ|t6f/iﬀiActuQ)
 & =
 
 
v
1
 

 - 1 	 



ﬀ



 

 






 - 1 ¨?j5ﬀ¯
¦§f/ici 



 - 1nv|t6f/i 3t6fxAuQqop	h{wuD¡ 



 £rDw } ¦§f/ici
 
 
v
1
 

nv| t6f/i  |:pﬂrDikuJuQt /uD¡
t6f/inow:ﬀic|i-uD¡¬t6f/iAu^3rD6nsrDw/AikhrDt66n·
 
 

)
 
 
vw

=
 
 
vw 

 
 
v
1
 

uQtit6fﬂrDt¥|6p/f2r } iAAuQh{z$u3|not6nvuQw nv|*rDqo¦rA~[|¥z1u3||6no	qvi |6now/Ai
 
 

nv| 3pﬂrDrDw5tiAi } tu_1i
|t66nvct6qo~az1u3|6not6noﬀi } iK¶/w	noti¡]uQh not|§w:p	hGic6nv^rDq'AuQh{z	p	trDt6nvuQwxnow=¨© ﬀ¯K°
ª	p	6t6f/ic6hGuQi3£ﬂ¦4i } iK¶/w/it6f/iw/uQ6h rDw } t6f/ik|^rDqsrDz	u } p/ct uD¡¬t6f/i  &+ | rQ|2)

 &


= 1
&
 &)? k  &=

1

 &





&

¨?j 3¯
 Æ

Ê

	 ﬂ
 
Æ
 Zﬃ6 6
$Æ
3
Ê
N

UiActuQ|¦§not6f=r qvu^¦"hrD3w	not6p
}
irDi{qonoﬀicqo~tu*	qop	
t6f/iGiA|6p	qot|kuD¡§t6f/irD33ic5rDt6nvuQw#° $4uQw/|i45p/icw:t6qo~ﬀ£z	6nvuQktucqop/|6tic6now	/£|6hrDqoqUﬀiActuQ|rDi
i6iActi
}
p/|6now	{t6f/iy¡]uQqoqvuµ¦§now	{6p	qvi3£[ﬂrQ|i
}
uQw*t6f/iAuQw:t6rQ|6t¨?rDt6nvu5¯À1ict½¦4iAicw¥t6f/iiK[z1iActrN
t6nvuQw/| uD¡t6f/i
}
noiAct6nvuQwﬂrDq'tiA|6t§p	w
}
icw/u
}
rDhrDﬀirDw
}
|6hrDqoq
}
rDhrDﬀi-rQ||6p	h{z	t6nvuQw/|H5 ;:½°
À~
}
iK¶/w	not6nvuQw#£[ﬀiActuQ  &AuQ6iA|6z1uQw
}
|tuﬁrfﬂrDw	ﬀi¦§not6f*rDti nowaz	f:~J|nv^rDq$zﬂrDrDhGiK
tic /°ef/iciK¡©uQi3£5p	zGtur¶/|6tÃuQ
}
icrDz	z	uA[nohrDt6nvuQw#£5¡©uQÀrfﬂrDw	ﬀi¦§not6fahrD3w	not6p
}
inow
t6f/i Qt6f
}
noiAct6nvuQw#£ﬂt6f/ifﬂrDw	ﬀiﬀiActuQ nv|  &3°§ef/iiKJz1iActrDt6nvuQwuD¡t6f/iAuQ6iA|6z$uQw
}
now	
|icw/|6not6no:not¸~atiA|t¨ $$ﬀ¯4nv|i4:pﬂrDq#tuFp	w
}
ic w/u
}
rDhrDﬀikf:~:z1uQt6f/iA|6nv| rDw
}
tu - !3


1
&
 & 1
p	w
}
ic t6f	nv|
}
rDhrDﬀikf:~:z1uQt6f/iA|6nv|^°ef/i-rD1u^ﬀikhGicw5t6nvuQw/i
}
AuQw5t6rQ|6tnv|t6f5p/|)
!3


1
&
 &
$4uQw/|i45p/icw:t6qo~ﬀ£ÃAuQw/|6n
}
ic6now	¿t6fﬂrDtGr
}
rDhrDﬀi*¦§not6f³hrD3w	not6p
}
iÄnow
}
noiAct6nvuQw ﬃ& nv|
}
iK
tiActrD	qviyz	u^Jn
}
i
}
t6fﬂrDtÃt6f	nv|4AuQw5t6rQ|6tiK[AiAi
}
|rt6f	iA|6f/uQq
}
	
w
£5t6f/ih{now	nohp	h hrD3w	not6p
}
i
uD¡Ur
}
rDhrDﬀi¡©uQ§1icnow	
}
ictiActrD	qvi-|6f/uQp	q
}
1i)
 =
q
	
w
n 

ﬃ&

'
}
rDhrDﬀixﬀiActuQ ﬃ&¥¦§noqoq$ii8iActi
}
n·¡t6f	nv|h{now	nohp	h
}
rDhrDﬀixhrD3w	not6p
}
i ^rDw	w/uQt
1ixi^rQf/i
}
£i3° /°1iA^rDp/|i 3i^rDtic¥t6fﬂrDw2r=z$icAicw:trDﬀi¢uD¡3rD6nsrDt6nvuQw uQw t6f/ixz	f:~J|nv^rDq
zﬂrDrDhGictic|µ£	wﬂrDhGicqo~*n·¡)

	

W]ﬃ]
ﬂﬃ L ﬂ!
 	

*


ﬀﬁ
ﬂ


ﬃ
*+(

(

*
 !#"
* ( 3
'yqotuQﬀict6f/ic^£	t6f/ii6iAct6nvuQw6p	qvi¡©uQ|6hrDqoq#ﬀiActuQ| ¦§6notiA|)

 &

  W]ﬃ]
q
	
w
n 
	

¦§f/ici 	
w
? 	

rDikt½¦Àut6f	iA|6f/uQq } ||icqviActi } 5~*t6f/ip/|ic^°

6 'A Æ   	ﬃﬂ   Æ  Æ Z  	  	ﬃﬂ Æ 3 Ê D

m:now/Aiy¦ÀirDinow:ticiA|6ti } now fﬂrDw	ﬀi } noiAct6nvuQw/|
rDt6f/ic-t6fﬂrDwZfﬂrDw	ﬀihrD3w	not6p } iA|^£t6f/iGfﬂrDw	ﬀiﬀiActuQ|ktu*1iGcqop/|6tici } rDi{w/uQ6hrDqono¤^i }
¦§not6f	now t6f	nv|hGict66nv3°Âef/iciK¡]uQi3£t6f/iZrD33ic5rDt6nvuQw2z	uJAiA||¥|6f/uQp	q } ¦ÀuQ6 uQw t6f/i p	w	not
|z	f/ici3£/rDw } rﬁcqsrQ||6n·¶ﬂ^rDt6nvuQwhGict6f/u } rD	qvituﬁfﬂrDw } qvit6f	nv|§ﬀiAuQhGict66~*nv|w/iAi } i } °Uª/uQ t6f	nv|
i^rQ|uQw#£ﬀrﬀiActuQ-:pﬂrDw5t6no¤µrDt6nvuQw{hGict6f/u } 5 $ 	£$ﬃy;:	uD¡AuQh{hGuQwﬁp/|iÃnowﬁ|6z1iAiAfﬁz	uJAiA||6now	fﬂrQ|
1iAicwf/u3|icwK5  :½°¬ef	nv|ÃhGict6f/u } z$ic8¡©uQ6hG|Àrf	nvicrDf	nv^rDq$cqsrQ||6n·¶ﬂ^rDt6nvuQw#£J¦§f	noqviAuQw5t6uQqoqonow	
t6f/i3rD6nsrD	noqonot½~¥¦§not6f	nowÄt6f/ikcqsrQ||iA|^°
ª/uQ-i^rQf_cqsrQ||^£r*ﬂrD6~JAicw:t6i;5 &Gnv|-AuQh{z	p	ti
}
° ef	nv|rD33ic5rDt6nvuQw_hGiAfﬂrDw	nv|6h ^rDw
t6f:p/|1it6f/uQp	3f5tuD¡rQ| rﬁ|trDt6nv|6t6nv^rDqÏ|6p	[½|6t66p/ct6p	6now	/°
	"! I+  4	&ﬂ   -@ﬀﬃﬁﬀ 4ﬂ 		  :	&U	 ﬀ#  
ªﬂuQ=z1ic8¡]uQ6h{now	
}
rDhrDﬀi qvu:^rDqono¤µrDt6nvuQw#£ ¦Ài»|6f/uQp	q
}
rQ||iA||^£{¡]uQ_i^rQf ﬂrD6~JAicw:t6is5 &5£
¦§f/ict6f/ic t6f/iÄAuQ6iA|z$uQw
}
now	
}
rDhrDﬀiÄnv| |6no3w	n·¶ﬂ^rDw:t uQaw/uQt^°2ef	nv|z	uQ	qvich&nv||noh{noqsrD
tu¢t6f/i
}
rDhrDﬀi
}
ictiAct6nvuQw rDw
}
hGu
}
rDq
}
nsrD3w/u3|nv|z	uQ	qvichG|*r
}	}
iA||i
}
now»|iAct6nvuQw/|E$[° j
rDw
}
j/° iA|6z$iAct6noﬀicqo~ﬀ£$rDw
}
nv||uQqoﬀi
}
now¥t6f/i-|rDhGihrDw	w/ic^°
4iA^rDp/|ikuD¡§¨?j5ﬀ¯K£/t6f/i¡]uQqoqvuµ¦§now	w/uQ6hrDqono¤^i
}
iA|n
}
pﬂrDqÏ|6f/uQp	q
}
1iAuQw/|6n
}
ici
}
)
;	

*,ﬀ.
=
 
 
v
1
 

	

ef/icwÄt6f/iAuQp	w5tic6zﬂrD6tuD¡t6f/i

tiA|6tnowZ¨ $$ﬀ¯4nv|i^rQ|noqo~ |6f/uµ¦§wtu{¦§6noti)



-"1=
;
	 1

5 &O5
1
&

5 &


;
	

,¸t|w5p	h$icuD¡
}
ic3iAiA|yuD¡'¡]iAi
}
uQh nv|i4:pﬂrDq#tu
 
-ﬃ& 1K°
'y||p	hGit6fﬂrDt 

-"1iK	AiAi
}
|r{3noﬀicwxt6f	iA|6f/uQq
}
° ef/icw#£$rDqoq't6f/i-|6t66p/ct6p	rDq¬icqvichGicw5t|
¦§not6f	now-t6f/iUcqsrQ||ÏAuQ6iA|z$uQw
}
now	ytu§t6f/iﬂrD6~[Aicw5t6iE5
&
rDiz1u3||6no	qvi^rDp/|iA|'uD¡Jt6f/i
}
ictiActi
}
}
rDhrDﬀi3°
LMLON@P*Q
R0Q
S
3  
 *=


 

  

	
,.+
'(

 6 

 
,.+*
 *
,.+0

  

',ﬂ%  % 0$§% 
¬0¼0
mJicﬀicrDq'nv||6p/iA|rDir }	} iA||i } nowt6f	nv||iAct6nvuQw#£ﬂAuQw/Aic6w	now	 t6f/i } iA|6no3w rDw } t6f/ifﬂrDw } qonow	
uD¡¬iA|6n } pﬂrDqv|¡©uQ } rDhrDﬀi } ictiAct6nvuQw rDw } qvu:^rDqono¤µrDt6nvuQw#°
ª'no|tU|uQhGiÀ¡?p	6t6f/icÃAuQh{hGicw:t|ÃuQw{t6f/i } iA|6no3wGuD¡1iA|6n } pﬂrDqv|¬¡©uQ¡©rDp	qotUuQ } rDhrDﬀi } ictiAK
t6nvuQw_rDi{z	u^Jn } i } °*ef/icw¢t6f/iG|6p	/|6zﬂrQAiKﬂrQ|i }Z} rDhrDﬀi } ictiAct6nvuQw=iA|6n } pﬂrDqÃnow:t6u } p/Ai }
now |iAct6nvuQw $nv|ÀicqsrDti } tu|uQhGiyuQt6f/ic4iA|6n } pﬂrDqv|^£:p/|i } ¡]uQ } rDhrDﬀi qvuJ^rDqono¤µrDt6nvuQw¥uQÃhGu } icq
p	z } rDt6now	/°
 Æ  OË 'ﬃ6O ½Ê   ﬃ6OÄË Æ  Æ ﬀ Ê
	

­xu } icq·ﬂrQ|i } rDz	z	uﬀrQf/iA|-tu*¡rDp	qot } ictiAct6nvuQw³rDw }
nv|uQqsrDt6nvuQwZfﬂrAﬀi$iAicw=now5ﬀiA|6t6no5rDti } £now 5 j5[£#jI73£Tj5 :Àtu¥hGicw5t6nvuQw_	p	tr ¡©ic¦k°*ef/ic~ 	p	noq }
uQw } nv|ciczﬂrDw/cnviA|1ict½¦ÀiAicw z	uJAiA||yhGu } icq¬uQp	t6z	p	t|rDw } hGi^rQ|6p	i } uQp	t6z	p	t|^£ﬀicw/ic6nv^rDqoqo~
^rDqoqvi }
+

*

,-!
£ﬂuD¡?ticwﬀicw/icrDti } rQ| rDwuQp	t6z	p	tz	i } nvct6nvuQwic6uQ)


-"1
*,ﬀ.
= A

n
 
A



vw
-"1@? ¨?j ﬀ¯
¦§f/ici
 
A



vw
- 1ﬁnv|*r¢uQw/iK½|ticz rDf/i^r
}
z	i
}
nvct6nvuQw uD¡kt6f/iÄuQp	t6z	p	t
}
rDtr[£AuQh{z	p	ti
}
uQw
t6f/iﬂrQ|6nv|uD¡4t6f/iﬁzﬂrDrDhGictic6no¤^i
}
hGu
}
icq°ef/iﬁiA|6n
}
pﬂrDq


nv|t6f/icw¢ic3rDqopﬂrDti
}
t6f	uQp	3f=r
AuQh{zﬂrD6nv|uQw¢¦§not6f¢3noﬀicw¢t6f	iA|6f/uQq
}
|µ°{ª	uQh®r*AuQw/Aicz	t6pﬂrDqÃz1uQnow5tuD¡4Jnvic¦k£Tf/u^¦4icﬀic^£t6f	nv|
t¸~:z1iuD¡¬iA|6n
}
pﬂrDqÏ|6p &Tic|¡]uQhÂt6f/i¡]uQqoqvuµ¦§now	qonoh{notrDt6nvuQw#°
,¡Tt6f/i |~J|6tich"nv|Uqonow/i^rD^£J¦§6not6ticwnow*rDwnow	z	p	t8½uQp	t6z	p	t§uQÀ|6trDtiK½|zﬂrQAi§¡©uQ6h£JrDw
}
¦§fﬂrDt8
icﬀict6f/iiA|6t6nohrDt6nvuQw¥hGict6f/u
}
nv|^£Jt6f/iyz	i
}
nvct6nvuQw
 
A nv|r

(3
+
AuQh	nowﬂrDt6nvuQwÄuD¡'hGi^rQ|p	i
}
now	z	p	t|rDw
}
uQp	t6z	p	t|^°§m:trDti
}
uQt6f/ic6¦§nv|i3£ﬂiA|6n
}
pﬂrDqÀ¨?j ﬀ¯§nv| r
? +0*
*
+
F
+
|6trDt6nv|6t6nvA|nowÄt6fﬂrDt
^rQ|i3° Àp	t^£'¡]uQh®|6trDt6nv|t6nv^rDqÀnow[¡©icicw/Ait6f/iAuQ6~ﬀ£¬notnv|kJw/u^¦§w_t6fﬂrDt-¡©uQ-z1ic8¡©uQ6h{now	Änow[¡©ic8
icw/AirD$uQp	t |iAAuQw
}
½uQ
}
icyfﬂrDrQctic6nv|t6nvA|

f/ici3£'¨?hGu
}
rDqO¯4Jno	rDt6now	afﬂrDrQctic6nv|6t6nvA|^£$uQ
i4:p	no3rDqvicw5t6qo~t6f/iicnoﬀicw/|t66p/ct6p	i{uD¡raqonow/i^rDk|6trDtiﬁ|6zﬂrQAiﬁ|6~[|6tich

£1notnv|hrDw
}
rDtuQ6~ tu
p/|i¨©rDtqvi^rQ|6tL¯|iAAuQw
}
½uQ
}
icy|6trDt6nv|6t6nvA|µ£/t6fﬂrDtnv|yAu^3rD6nsrDw/AiA|^° |6now	Gqonow/i^rDAuQh-	nowﬂrDt6nvuQw/|
uD¡t6f/i4uQp	t6z	p	t
}
rDtrynv|)(
*

|6pccnvicw:t ¨?nowt6f/i|6trDt6nv|6t6nv^rDq	|icw/|iµ¯K°'ef	nv|¬h{no3f:t$i4AuQw5t6rQ|6ti
}
¦§not6fx|uQhGiuD¡t6f/i-|6~:h{z	tuQhG|
}
nv|cp/||i
}
now 5 j$;:½°
,½t|6f/uQp	q
}
$iw/uQti
}
t6fﬂrDt t6f/ik|6p	/|6zﬂrQAiKﬂrQ|i
}
iA|6n
}
pﬂrDq
}
iK¶/w/i
}
now_¨7 yﬀ¯Ànv|yrQct6pﬂrDqoqo~r
qonow/i^rDAuQh-	nowﬂrDt6nvuQwuD¡#t6f/iuQp	t6z	p	t

* 
+* 
(



£/rDw
}
now
}
iAi
}
nv|rDnohGi
}
rDtÀhGuQw	notuQ6now	ﬁt6f/i
|~J|6tich icnoﬀicw/|t66p/ct6p	i3£rQ|
}
iA|6noi
}
°
ef/irD1u^ﬀiyichrD6
}
uJiA|Ãw/uQt4hGi^rDw#£5f/uµ¦Àicﬀic^£	t6fﬂrDt4t6f/iz	i
}
nvct6nvuQw¥ic6uQ¨?j ﬀ¯U|f/uQp	q
}
w/uQt¬z	qsr^~rDw5~uQqviÀnowﬁiA|6n
}
pﬂrDq[ﬀicw/icrDt6nvuQw#°9'|'cqvi^rD6qo~|6trDti
}
nowt6f/i|6~[|6tich n
}
icw5t6n·¶ﬂ^rDt6nvuQw
qonoticrDt6p	i 5 j3jﬂ£Aj5	£^j5;:½£DrzﬂrDrDhGictic'iA|6t6nohrDtiÀ|6f/uQp	q
}
1ip	z
}
rDti
}
¦§not6f-t6f/iÀrDn
}
uD¡	t6f/i
ﬁ+


'(

uD¡$t6f/i§|:pﬂrDi
}
z	i
}
nvct6nvuQwic6uQ¦k° ^° t^°t6f/izﬂrDrDhGictic)!n 	
i

%

1

- 1


- 1
'


/°
'yw
}
n·¡Ut6f/ik¡rDp	qot|uQ
}
rDhrDﬀiA|kr&TiActyt6f/i
}
~:wﬂrDh{nvA|uD¡Ãt6f/i|6~[|6tich£1rGiA|6n
}
pﬂrDq	p	noqotuQw
t6fﬂrDt 3r
}
nvicw5t nv|icqvicQrDw:ttu:u	°
ﬂﬃ L ﬂ!
 	

*


ﬀﬁ
ﬂ


ﬃ
*+(

(

*
 !#"
* (  
  ''	 ÆﬀÈ '	 Æ Ë± Æ ?Ë'ﬃ6? 	 Ë Ê   Æ   Æ ﬃ6O   Ê 	 O Ê   	 ﬂ  Æ  OË 'ﬃ6O

ﬁ¢iw/uµ¦
AuQh{hGicw:tÃuQw{f/u^¦±t6f/iz	uQz1u3|i } |6p	/|zﬂrQAiKﬂrQ|i } iA|6n } pﬂrDqv|icqsrDtitu|uQhGi4uQt6f/ic } rDhrDﬀi
qvuJ^rDqono¤µrDt6nvuQwxrDw } hGu } icq#p	z } rDt6now	GiA|6n } pﬂrDqv| now¥t6f/iqonoticrDt6p	i3°
,½w 587*:½£ } rDhrDﬀi } ictiAct6nvuQw{nv|¬ﬂrQ|i } uQwGfﬂrDw	ﬀiA|now{t6f/i
1
iK[no	noqonot½~hrDt66n·ﬁAuQh{z	p	ti } rQ|
g=
ﬂ
vw
ﬂ
1
£Q¦§f/ici } nsrDﬀuQwﬂrDq/hrDt66n·

£3^rDqoqvi } hGu } rDq/|6t6n &$w/iA||'hrDt66n·{nowﬁt6f/i§^rQ|i§uD¡
z	uQz1uQ6t6nvuQwﬂrDq } rDh{z	now	/£ﬂnv|§t6f/i|6t6n &1w/iA||§hrDt66n·uD¡¬t6f/ik|6now	3qvi } ic3iAikuD¡¡]iAi } uQh´|6~[|6tich
iA|p	qot6now	{¡?uQh } iAAuQp	z	qonow	 uD¡t6f/i-i45pﬂrDt6nvuQw/| 5~ t6rDw/|8¡]uQ6hrDt6nvuQwxtu{hGu } rDq#Au:uQ } nowﬂrDtiA|^°
ef/i } rDhrDﬀiqvuJ^rDt6now	{ﬀiActuQ|now5t6u } p/Ai } now 5 ;:ÏrDit6f/i
8 
9+08ﬁ =F
|6now	3p	qsrD§ﬀiActuQ|µ£
wﬂrDhGicqo~ t6f/iG|now	3p	qsrD-ﬀiActuQ|ﬁrQ||uJcnsrDti } ¦§not6fZ|6now	3p	qsrDQrDqop/i ]	£'uD¡§t6f/iGfﬂrDw	ﬀi 
*,ﬀ.
=
 w

n


now¥t6f/ihGi^rQ|6p	i }
1
iK[no	noqonot½~ hrDt66n·*AuQh{z	p	ti } rQ|
*,ﬀ.
= 9Zvw^°-,½w¥uQt6f/ic§¦ÀuQ } |µ£
t6f/iA|iﬀiActuQ|¡©uQ6h®t6f/i ﬀic6w/icq§|6zﬂrQAi uD¡ hrDt66n·
#
¥° ﬁ f/icw=Jnvic¦Ài } rQ|qvuﬀr } |{uQw_t6f/i
|~J|6tich£1t6f/ic~xqvi^r } tu¥|6t6iA||¶ﬂicq } |n } icw:t6nv^rDqoqo~¤^icu¥uµﬀickt6f/i } rDhrDﬀi } icqvichGicw5t|µ°{ef	nv|
z	uQz1ic6t½~-nv|ÏAuQw/|6n } ici } now 5  :	rQ|'r } rDhrDﬀiÃqvuJ^rDqono¤µrDt6nvuQwGrD	noqonot½~ﬀ° ' wnoh{z$uQ6trDw:t'qonoh{notrDt6nvuQw
nv|t6fﬂrDtat6f	nv|nv|ﬂrQ|nv^rDqoqo~¼rDw¼now	z	p	t8½uQp	t6z	p	trDz	z	uﬀrQf#° ¹yuµ¦Àicﬀic^£§t6f/iÄhGict6f/u
}
^rDw¼1i
iK[ticw
}
i
}
tu
1
iKJno	noqonot¸~¿z	uQz$uQ6t6nvuQwﬂrDqÀhrDt66nvAiA|-¦§f	nvf_^rDw¢1iGAuQh{z	p	ti
}
¡?uQh uQp	t6z	p	t8
uQw	qo~
}
rDtr 5 j ;:½°
zyw=t6f/i*uQt6f/icfﬂrDw
}
£t6f/ia|p	/|6zﬂrQAiKﬂrQ|i
}
iA|6n
}
pﬂrDqv|
	 }
iK¶/w/i
}
now ¨7 yﬀ¯rDi
}
ic6noﬀi
}
¡]uQh t6f/i
? +
 
 A

|6now	3p	qsrDyﬀiActuQ|yuD¡¬t6f/i-uQ/|ic63rD	noqonot½~¥hrDt66n·nowÄhGu
}
rDq'ﬂrQ|6nv| % -

1K£
¡]uQh´¦§f	nvf hrDt66n·  -W1now±¨7 yﬀ¯§nv|AuQh{z	p	ti
}
° ,¸wxuQt6f/ic¦ÀuQ
}
|µ£ﬂ¡©uQyAuQh{z	p	t6now	
	
£/¦4i
w/iAi
}
t6f/iﬀic6w/icq'|6zﬂrQAiuD¡¬hrDt66n· %
1
-

1K°
zyw/icqsrQ||4uD¡'iA|6n
}
pﬂrDqv|4p/|i
}
¡]uQ4hGu
}
icq$p	z
}
rDt6now	{ic:nvic¦4i
}
now 5  2:1fﬂrQ|t6f/i¡©uQqoqvu^¦§now	
¡©uQ6h
	 - n 
 
n 




J1
¦§f/ici 	 nv| r¦Àicno3f:t6now	_hrDt66n· ¨
}
iA|6no3w¼zﬂrDrDhGictic|L¯K£rDw
}
|6p	/|c6noz	t| 2?
p
fﬂrAﬀiÄt6f/i
|LrDhGi hGi^rDw	now	GrQ|4now*[° [°873° ,½w uQt6f/ic4¦4uQ
}
|^£[t6f/iA|iyiA|6n
}
pﬂrDqv|§rDiﬂrQ|i
}
uQw
}
nv|ciczﬂrDw/cnviA|
1ict½¦4iAicw¥n
}
icw5t6n·¶ﬂi
}
rDw
}
rDwﬂrDqo~Jt6nv^rDqThGu
}
rDq$zﬂrDrDhGictic|^°Uef	nv|fﬂrQ|4tu$iAuQw5t6rQ|ti
}
¦§not6f
t6f/ixiA|6n
}
pﬂrDqv| now ¨7 yﬀ¯{¦§f	nvf fﬂrDw
}
qvi rDqotuQﬀict6f/ic¥t6f/ixn
}
icw5t6n·¶ﬂi
}
hGu
}
rDqzﬂrDrDhGictic|¥now
¥rDw
}
w/ic¦§qo~±AuQqoqviActi
}¼}
rDtr¢now
 
°+ef/iA|i¥iA|6n
}
pﬂrDqv|
}
u¢w/uQtGnow5ﬀuQqoﬀi rDw5~+rDwﬂrDqo~Jt6nv^rDq
hGu
}
icq£/rDw
}¥}
uﬁw/uQti45p	noikrDw:~aiKn
}
icw:t6n·¶ﬂ^rDt6nvuQwuD¡t6f/ihGu
}
rDqTzﬂrDrDhGictic|yuQw*t6f/iw/ic¦
}
rDtr[°_­uQiAu^ﬀic{t6f/i 

tiA|6t{now2¨ $-7µ¯now:ﬀuQqoﬀiA|{t6f/i*z	iAcnv|6nvuQw±now³t6f/i¥iA|6t6nohrDti
}
hGu
}
rDq
zﬂrDrDhGictic| 5 $;:½° ef	nv|*tiA|6t*|6trDt6nv|6t6nvA|rDqoqvu^¦|tu³rQ||iA||a¦§f/ict6f/icÄr
}
icJnsrDt6nvuQw now t6f/i
iK¡©icicw/AihGu
}
rDq$zﬂrDrDhGictic nv|4|no3w	n·¶ﬂ^rDw5t¦k° ^° t^°t6f/inow	f/icicw:tnowﬂrQAcp	rQc~anow*t6f/ihGu
}
rDq
zﬂrDrDhGicticiA|6t6nohrDti3°
,½w 5  ;:½£	|6t6uQw	{ich{z	fﬂrQ|6nv|§nv|z	p	t§uQw¥t6f/inoh{z1uQ6trDw/AikuD¡'t6f/iz	f5~[|6nv^rDqThGi^rDw	now	GuD¡t6f/i
f/u3|icw±zﬂrDrDhGictic6no¤µrDt6nvuQw#° ,¸tﬁfﬂrQ|ﬁ$iAicw¼rD63p/i
}
rD1u^ﬀi3£Àf/u^¦4icﬀic^£Àt6fﬂrDt{ﬂrDqsrDw/cnow	Zt6f	nv|
LMLON@P*Q
R0Q
S
   
 *=


 

  

	
,.+
'(

 6 

 
,.+*
 *
,.+0

z	uQz1ic6t½~¥¦§not6fxi45p	noichGicw:t|uQwÄnow53rD6nsrDw/Ai¦k° ^° t^°4fﬂrDw	ﬀiA|nowt6f/i-|6trDtiK½|zﬂrQAikﬂrQ|6nv|yuQw
t6f/iuQw/ifﬂrDw } £rDw } uQw¥hGu } rDq#n } icw:t6n·¶rD	noqonot½~ÄrDw }¥} ictiActrD	noqonot¸~¥z	uQz$ic6t6nviA|yuQw¥t6f/iuQt6f/ic
uQw/i3£/z	u^Jn } iA|p/|§¦§not6fÄuQt6f/ic p/|iK¡?p	qTz1uQnow5t|yuD¡Jnvic¦k°
' w/uQt6f/icÃuµﬀic6:nvic¦ uD¡$iA|n } pﬂrDqv|Up/|i } ¦§not6f	nowhGu } icq/p	z } rDt6now	khGict6f/u } |Ã^rDwG1i4¡©uQp	w }
now 5 j :½°

	   Æ Ï Æ  	 Ë   Ç ?ﬀﬃ6  	  Æ  Æ ^[ Ê
	Ê    Æ   

,½t'nv|Ï¦4icqoqJJw/u^¦§wt6fﬂrDt¬uQw/i
hrN6uQ-:~:z	u } p/ctﬁuD¡t6f/ia|6now	3p	qsrDQrDqop/i } iAAuQh{z$u3|6not6nvuQw ¨mº¯nv|ktuÄz	u^Jn } ip/|-¦§not6f
3rD6nvuQp/|{|6p	/|6zﬂrQAiA|uD¡ynow5ticiA|t^£4rDhGuQw	¿¦§f	nvf+t6f/i*6no3f5trDw } qviK¡]t{ﬀic6w/icqv|Ä¨?w5p	qoq|zﬂrQAiµ¯
uD¡yt6f/i¥AuQw/|6n } ici } hrDt66n· 587 ;:½°('y|f	no3f	qono3f:ti } now 5 j$ :½£t6f/i*p/|i*uD¡ t6f/iÄmºÂ¡©uQﬁt6f/i
z	p	6z1u3|ixuD¡ } rDhrDﬀi } ictiAct6nvuQw2rDw } qvu:^rDqono¤µrDt6nvuQw nv|t6f:p/| ¦§n } iA|6z	i^r } ° ­uQiAu^ﬀic^£t6f/i
z	f:~J|nv^rDq#now5tic6z	ictrDt6nvuQw uD¡t6f/i-AuQ6iA|6z$uQw } now	ﬀiActuQ|nv| rDw¥noh{z1uQ6trDw5tynv||6p/i3°
'y| hGicw5t6nvuQw/i } rD$uµﬀi3£yt6f/i¢mº²nv| p/|i } now 5  :¡©uQ iK[t6rQct6now	±t6f/i w5p	qoqk|6zﬂrQAi uD¡
t6f/ifﬂrDw	ﬀi  ´nowxt6f/i
1
iKJno	noqonot¸~hrDt66n·hGi^rQ|6p	i
}
nowÄ1uQt6fÄp	w
}
rDhrDﬀi
}
rDw
}Ä}
rDhrDﬀi
}
|not6pﬂrDt6nvuQw/|^°¥ef/ia|now	3p	qsrD-ﬀiActuQ|ﬁrDinow:tic6z	icti
}
now=tic6hG|uD¡§qvuﬀr
}
|¦§not6fZw:p	qoq4|6t6iA||^£
rDw
}
i^rQfÄ|6now	3p	qsrDQrDqop/inv|4now:tic6z	icti
}
rQ|t6f/i
}
n &1icicw/Ainow¥t6f/iiK[tic6wﬂrDqT¦ÀuQ6
}
uQw/i5~
t6f/ikrQ||u:cnsrDti
}
|6now	3p	qsrDﬀiActuQ^°
,½wt6f/irDz	z	uﬀrQfGuD¡/t6f	nv|zﬂrDz$ic^£Qt6f/i§mº¼nv|rDqv|u p/|i
}
¡©uQiK[t6rQct6now	t6f/iÃw:p	qoq[|zﬂrQAiÀuD¡
r{hrDt66n·1£ﬂwﬂrDhGicqo~¥t6f/ikt6rDw/|6z1u3|ikuD¡t6f/i-uQ/|ic6QrD	noqonot¸~¥hrDt66n·1°­uQiAu^ﬀic^£1rQ| iK[z	qsrDnow/i
}
nowH$[°873° $ rDw
}
AuQw[¶/6hGi
}
:~iK[ticw/|6noﬀiw:p	hGic6nv^rDq:iK[z$ic6nohGicw:t|^£Dt6f/iÃmº_f/icqoz/|#nowfﬂrDw
}
qonow	
rDw
}
u^ﬀicAuQh{now	w/uQw[½|trDt6nvuQwﬂrD6~ÄrDh-	nvicw5tiK[cnotrDt6nvuQw#°

	
 
Æ

Ê
Ë
ÆﬀÈ
 ' 
Æ

	ÏÊ
 Zﬃ6 "!ﬀ[
Ê
	

ef/i4qsrQ|6tAuQh{hGicw5tUuQwﬁt6f/i
}
iA|6no3wGrDw
}
AuQhﬁ
z	p	trDt6nvuQw¿uD¡ÃiA|n
}
pﬂrDqv|¡]uQf/i^rDqot6f hGuQw	notuQ6now	*AuQw/Aic6w/|t6f/ihGu
}
iK½|6fﬂrDz1i-w/uQ6hrDqono¤µrDt6nvuQw
5 $3;:½° '| uQp	t6qonow/i
}
now6$[° $[° [£ﬂt6f/i-z	uQz$u3|i
}x}
rDhrDﬀi
}
ictiAct6nvuQw 

tiA|t nv|now:QrD6nsrDw:t¦k° ^° t^°
hGu
}
iK½|6fﬂrDz1iw/uQ6hrDqono¤µrDt6nvuQw#£[¦§f	nvfat6p	6w/|4uQp	tÃtu-$i rkp/|iK¡]p	qﬂz	uQz1ic6t½~{nowz	rQct6nvAi3°Ãef	nv|
fﬂrQ|tuﬁ$ikAuQw:t6rQ|6ti
}
¦§not6ft6f/irDz	z	uﬀrQfÄnow(5 ;:½°
 1^ Ï3 'Dﬃ6T
ﬂ ﬂ

Æﬂ
[
Ê 	

yuµ¦+|uQhGiAuQh{hGicw5t|4rDiÀnowGuQ
}
icUuQwﬁt6f/i§|6trDt6nv|t6nv^rDq/cqop/|8
tic6now	=uD¡t6f/i|icw/|6not6no:not6nviA|uD¡t6f/i*hGu
}
iA|arDw
}
hGu
}
iK½|6fﬂrDz1iA|{¦k° ^° t^°»ª«Ã­zﬂrDrDhGictic|
}
iA|c6no$i
}
now|iAct6nvuQwx[°
,½t¬|6f/uQp	q
}
¶/|6t¬$iÀw/uQti
}
£Q¡]uQh ¨?j5ﬀ¯K£Qt6fﬂrDt ( *
	


( *
+0ﬀ#"


'(
0




rDi4fﬂrDw
}
qvi
}
nowt6f/iÀz	uQz$u3|i
}
rDz	z	uﬀrQf#°-$4uQw/|i45p/icw:t6qo~ﬀ£ﬀt6f/iÀw/uQ6hrDw
}
|^rDqsrDz	u
}
p/ct
}
iK¶/w/i
}
now¥¨?j 3¯
now:t6u
}
p/Aiar*w/uQnv|iKw/uQ6hrDqono¤^i
}
hGict66nv{¡]uQ-rQ||iA||6now	¥t6f/iG|6no¤^i{uD¡t6f/iﬁhGu
}
iA|rDw
}
hGu
}
iK
|fﬂrDz$iA|k|icw/|6not6no:not6nviA|-tuÄfﬂrDw	ﬀiA|-now_|6t66p/ct6p	rDqÃzﬂrDrDhGictic|^°*¹ici (
*
 
iK¡]ic|-tu1uQt6f
hGi^rQ|p	ichGicw5t-w/uQnv|iGrDw
}
hGu
}
rDqUiA|6t6nohrDt6nvuQw=ic6uQ|^£'rQ|z1uQnow5ti
}
uQp	tnow $[° $[° $[°{ef	nv|kfﬂrQ|
tu*1iﬁAuQw5t6rQ|6ti
}
¦§not6f¿t6f/i{­K' $¾¨

*
 0/G/+
*
/+*G
* (

+* 

+*
* (J¯y3rDqop/i3£T¦§f	nvf¢nv|µ£Tnow
ﬂﬃ L ﬂ!
 	

*


ﬀﬁ
ﬂ


ﬃ
*+(

(

*
 !#"
* ( ﬃy
|uQhGi4|icw/|i3£ﬀrDwGrD/|uQqop	tiQrDqop/i)Ït6f/i­K' $Z3rDqop/i } u:iA|w/uQt¬trDﬀinow5tukrQAAuQp	w:tw/icnot6f/icÃrDw5~
hGi^rQ|p	ichGicw5tw/uQnv|i3£w/uQrDw:~p	w/Aic6trDnow5t6nviA|nowt6f/i-hGu } iA|rDw } hGu } iK½|6fﬂrDz1iA|yiA|6t6nohrDtiA|
¨?hGi^rQ|p	i } |6t66p/ct6p	rDqÏ1icfﬂrAJnvuQL¯K°
mJiAAuQw } £T¦ÀiG|t6iA||t6fﬂrDtt6f/i{|6trDt6nv|6t6nv^rDqz	uJAi } p	i } iA|c6no1i } nowZ[° [° j¥z1ic8¡©uQ6hG|t6f/i
rD33ic5rDt6nvuQw=uD¡Àz	f5~[|6nv^rDqzﬂrDrDhGictic|^£rDw } t6f5p/|ﬀicw/icrDtiA|-¦§fﬂrDtk^rDw¿$iﬁAuQw/|6n } ici } £Ïnow
|uQhGi-|icw/|i3£1rQ||6p	z$ic8½icqvichGicw:t|^°ef	nv| z	uJAi } p	ih{no3f5t$i^rDqoqvi } |6trDt6nv|t6nv^rDq|6p	/|t66p/K
t6p	6now	 ﬀ°

  ..ﬁ
 %&k  .ﬁ
,¸w{t6f	nv|Ã|iAct6nvuQw#£:|uQhGiw5p	hGic6nv^rDqﬂiA|p	qot|ÃuQ	trDnow/i } ¦§not6fat6f/i§z	uQz1u3|i }G} rDhrDﬀi } ictiAct6nvuQw
rDw } qvuJ^rDqono¤µrDt6nvuQw hGict6f/u } uQw rZqsrD$uQrDtuQ6~+tiA|t6$i } ^rDqoqvi } |tiAicq· 5pﬂrDﬀi rDiÄz	uµ:n } i } °
yiA|6p	qot| uQ	trDnow/i } ¦§not6f t6f/i } rDhrDﬀi } ictiAct6nvuQw hGict6f/u } uQw uQt6f/ic*i^rDquQaqsrD1uQrDtuQ6~
iK/rDh{z	qviA|^rDw¥1i¡]uQp	w
}
now 5 j y/£[3:½£[tuQﬀict6f/ic¦§not6f|uQhGinoh{z	qvichGicw5trDt6nvuQwnv||6p/iA|µ°ÃmJuQhGi
iA|p	qot|uQ	trDnow/i
}
¦§not6ft6f/i
}
rDhrDﬀiÀqvuJ^rDqono¤µrDt6nvuQwﬁhGict6f/u
}
uQwGr§i^rDq	iK/rDh{z	qviÀ^rDwﬁ1i¡©uQp	w
}
now 5 3:½°
ef/iG|6tiAicq· :pﬂrDﬀi|6t66p/ct6p	inv|kp/|i
}
rDt-t6f/i ﬀuQnow:t iA|i^rDf"$4icw:t6inow ,¸|6z	rZ¨ ,½trDqo~/¯
tutiA|6tﬁt6f/i z1ic8¡]uQ6hrDw/Ai¥uD¡y|tiAicq4	p	noq
}
now	ﬀ|
}
p	6now	¢i^rD6t6fﬃ5pﬂrDﬀiA|^°=ef/i*|6t66p/ct6p	i*nv|Gr
t¸¦ÀuD½|6tuQic~a¡]rDhGi3£JiK	cnoti
}
¦§not6f*t6f/irDn
}
uD¡rDw*noh{zﬂrQctfﬂrDh{hGic^°Uef/iqvu:^rDt6nvuQw/|§|icqviActi
}
¡©uQt6f/i¡]uQp	§noh{zﬂrQct tiA|6t|rDi|6f/u^¦§wÄnowª'no/°73°ªﬂuQi^rQfnoh{zﬂrQctqvuJ^rDt6nvuQw#£/icno3f:t§tuﬁticw
iK[z1ic6nohGicw5t|§rDi z1ic8¡©uQ6hGi
}
£:~Jnvicq
}
now	
}
rDtr-|rDh{z	qviA|À¡]uQht6f/i|6t66p/ct6p	iyp	w
}
ic
}
n &Ticicw5t
w/uQw[½|trDt6nvuQwﬂrD6~iK	cnotrDt6nvuQw/|^°'ªn·¡]tiAicwﬁrQAAicqvicuQhGictic|ÀrDiÃp/|i
}
¡©uQÏiAAuQ
}
now	t6f/iÃi^rQct6nvuQw
uD¡t6f/i|6t66p/ct6p	ituﬁt6f/ifﬂrDh{hGicnoh{zﬂrQct|^°Ãef/i|rDh{z	qonow	ﬁ¡?i4:p/icw/c~nv|A
i
¹ ¤ﬀ£/rDw
}
¡©uQ
i^rQf2fﬂrDw	w/icq $333
}
rDtr_z1uQnow5t|xrDixiAAuQ
}
i
}
°¾ef/i¿|icw/|uQ qvuJ^rDt6nvuQw/|ÄrDi |6f/uµ¦§w2now
ªno/°#[°ºrDhrDﬀiG|AicwﬂrD6nvu3|fﬂr^ﬀi{$iAicw ﬀicw/icrDti
}
p/|6now	ÄrD6t6n·¶ﬂcnsrDqÃ|icnv|6h{nvqvuﬀr
}
now	/£rDw
}
crQJ|yrDz	z$i^rDi
}
rDt
}
n &1icicw:t qvuJ^rDt6nvuQw/|^£	now¥t6f/iJnvcnow	not½~¥uD¡|icw/|uQ| )?U?

? W]*rDw
}
	[°
¥ﬃ¢
ﬂ Æ
Ë
Æ

Æ
3
Ê 	

ef/i
}
rDhrDﬀi
}
ictiAct6nvuQw¿tiA|6tfﬂrQ|1iAicw¿rDz	z	qonvi
}
£#p/|6now	¥|icw[
|uQ|
i
?

? W]? 	[° ef/iGiK¡]icicw/Ai{zﬂrDrDhGictic ﬁfﬂrQ|1iAicw¿n
}
icw5t6n·¶ﬂi
}
uQw¿t6f/i
}
rDtr¥uD¡4t6f/i
iK[z1ic6nohGicw5tHKW] 4	t6f/i¡]i45p/icw/cnviA|rDw
}¥}
rDh{z	now	aAuJidccnvicw5t|rDi3noﬀicwnowÄe'rD	qvi 73°
ef/iÄt6f/iAuQict6nv^rDq3rDqop/ixuD¡kt6f/i

tiA|6t¿¨ $-7µ¯p	w
}
icaw/u
}
rDhrDﬀi¿rQ||6p	h{z	t6nvuQw nv|

]	°
ef/iGtiA|6tkfﬂrQ|$iAicwZAuQh{z	p	ti
}
uQwZt6f/i
}
rDtrÄuD¡§t6f/iﬁ¡]uQp	-p	w
}
rDhrDﬀi
}
|AicwﬂrD6nvu3| Kl]
tu
K
i
£'rDw
}
uQw¢t6f/i
}
rDtruD¡Àt6f/iﬁ¡©uQp	
}
rDhrDﬀi
}
|AicwﬂrD6nvu3|fK
*tuIK
i
°{ef/i{tiA|6t3rDqop/iA|
rDi 3noﬀicw±now±e'rD	qvi[£Ã|6f/u^¦§now	Zrcqvi^rD
}
nv|c6noh{nowﬂrDt6nvuQw+1ict½¦4iAicw±t6f/i*p	w
}
rDhrDﬀi
}
rDw
}
}
rDhrDﬀi
}
^rQ|iA|^°
 ;
E
ﬃ !ﬂ,;?#,;?ﬂ,+
N
:<+ﬃ "  ﬂ,& #%
G
; ﬂ,,"' #%&
NG

N
ﬃ!%ﬃ3"*:$ﬂ,&$; C&$
N
+.,  (<
N
,ﬃ>+
N
,&*&
N
A%%(<
N
ﬀﬂ,% 
ﬂ,%ﬃ!
N
,
G
"'ﬃﬀ" (*"'!ﬂ,+.-Dﬃ!; ﬂ  %%(<
N

î
LMLON@P*Q
R0Q
S
$3  
 *=


 

  

	
,.+
'(

 6 

 
,.+*
 *
,.+0

ªno3p	iﬀ7) ,½h{zﬂrQctqvuJ^rDt6nvuQw/| ﬃyN7^[° ªno3p	i--)ÃmJicw/|uQ|qvuJ^rDt6nvuQw/|^°
erD	qviﬀ7)Ãm:p	/|6zﬂrQAin
}
icw:t6n·¶ﬂ^rDt6nvuQwÀmJuQhGikiA|6t6nohrDti
}
hGu
}
iA|k¨]|icw/|uQ| 



7^

7$[£  7^ﬀ¯K°
­u
}
i 7  $ j    
ª/i4°v¨]¹y¤N¯ 3[°  Q  7cj/° j y$  7^[° y  ﬃy 773° 3 Q 7^[° )yDj$ y[°   )y [°87$33 $[° y3Dj5
ºrDh{z#° [° Dj53 [° -7 y3 [° -7 Q [° 3-7^ [° 3$3 [° ﬃy33 [° Dj3j  [°87 3$
e'rD	qvi-)eÏiA|6t3rDqop/iA|¡©uQ§p	w
}
rDhrDﬀi
}
rDw
}}
rDhrDﬀi
}
|AicwﬂrD6nvu3|^°
mJAicwﬂrD6nvu yw
}
rDhrDﬀi
}
ºrDhrDﬀi
}
 ﬃy

$ﬃy [° -7 +D7^Qi^ $[°   + 7^Qi^
  7^

j5 73° $ +D7^Qi^ [° 3 + 7^Qi 
  77

jI7 [° Q +D7^Qi^ [°87  + 7^Qicj
  7^

j5 [°   +D7^Qi^ 73° 3 + 7^Qicj
ﬂﬃ L ﬂ!
 	

*


ﬀﬁ
ﬂ


ﬃ
*+(

(

*
 !#"
* ( $-7
¥ﬃ¢ ﬂ Æ 6 Ê 5ﬃ6 "!ﬀ[ Ê
	

ef/ixiA|6p	qot|aicz$uQ6ti } f/iciÄfﬂr^ﬀi$iAicw uQ	trDnow/i } p/|now	
t6f/iw/ic¦2¡]p	qoqo~ÄrDp	tuQhrDti } hGu } rDqqvuJ^rDqono¤µrDt6nvuQwtuJuQqo1uAÄich-1i }	} i } nowxt6f/i{mJcnoqsrD ­xu } rDq
tuJuQqo1uA } iA|c6no$i } now 5 $ :½°
ºrDhrDﬀiaqvuJ^rDqono¤µrDt6nvuQw=fﬂrQ|-$iAicw=z$ic8¡©uQ6hGi } p/|6now	 r¥uQp	3f³ª¬« hGu } icqÀuD¡§t6f/i|tiAicq·
:pﬂrDﬀi-|t66p/ct6p	i3°ef	nv|ª«»hGu } icqÏfﬂrQ|y$iAicwuQ	trDnow/i } ¡]uQh t6f/iﬁm.'y­ $4«Uª±hGu } icqp/|i }
now $ zmJeÂª9$[£ÀrDw } p	z } rDti } p/|6now	¿t6f/iÄm:t66p/ct6p	rDqº~:wﬂrDh{nvA|eÏuJuQqo$u^³uD¡«° rDqohGiA|µ°
'yqot6f/uQp	3f ¦Ài¿r } ﬀu:^rDtixt6fﬂrDt p/|6now	³rDw nowﬂrQAcp	rDti ª¬«hGu } icqnv|w/uQt*c6not6nv^rDq¡]uQ uQp	
qvuJ^rDqono¤µrDt6nvuQw±hGict6f/u } ¦§f	nvf+fﬂrDw } qviA|{hGu } rDqfﬂrDw	ﬀiA|K
 +

ﬃ
* (

£ÃtuJuqsrD6ﬀi } n &1icicw/AiA|
1ict½¦4iAicwÄt6f/ikª¬«¼hGu } icq'rDw } t6f/ik|6t66p/ct6p	ihr^~¥qvi^r } tu{qvuJ^rDqono¤µrDt6nvuQwÄic6uQ|^°Ã­uQiAu^ﬀic^£
t6f/i¡©uQqoqvu^¦§now	 AuQh{hGicw5t|rDinowuQ } ic^°

y|now	Gt6fﬂrDtyª¬« rDz	z	uA[nohrDti-hGu } icq£/¦4i-fﬂr^ﬀik1iAicwrD	qviktuGhrDtft6f/ikn } icw5t6n·¶ﬂi }
rDw } AuQh{z	p	ti } hGu } iK½|6fﬂrDz1iA|¬¡]uQ¬t6f/i¶/|tt6f	iAihGu } iA|UuQw	qo~ﬀ°UmJuQhGi§¦4uQ6nv|Ã|6t6noqoq	now
z	uQﬀiA||¡©uQnoh{z	u^Jnow	t6f/i§ª«¢hGu } icq£3now{uQ } ictutrDﬀi4now5turQAAuQp	w5tUhGu } iK½|6fﬂrDz1iA|
uD¡f	no3f/ic¡?i4:p/icw/cnviA|^°

ef/i|icqviActi
}
hGu
}
iK½|fﬂrDz$iA|t6p	6w¥uQp	t§tu$iynow¥t6f/i  rDw
};x }
noiAct6nvuQw/|uQw	qo~ﬀ°Ãef	nv|
qsrQuD¡Ãnow[¡]uQ6hrDt6nvuQw now t6f/ihGu
}
rDq¬|6no3wﬂrDt6p	iqvi^r
}
|tuaqvu:^rDqono¤µrDt6nvuQw¿nowﬂrQAcp	rQc~now
t6f/i
}
noiAct6nvuQw#°

,½tﬁrDqv|ut6p	6w/|uQp	t^£rN¡?tic^rDiK¡?p	qAuQh{zﬂrD6nv|uQw³uD¡§t6f/it6f	iAihGu
}
iK½|6fﬂrDz1iA|now=1uQt6f
t6f/ip	w
}
rDhrDﬀi
}
rDw
}¥}
rDhrDﬀi
}
^rQ|iA|^£[t6fﬂrDt§t6f/iA|ihGu
}
iK½|6fﬂrDz1iA|§fﬂrAﬀi1iAicw¥fﬂrD
}
qo~
r&1iActi
}
:~=t6f/i
}
rDhrDﬀi3° $4uQw/|i4:p/icw5t6qo~³t6f/i*qvuJ^rDqono¤µrDt6nvuQw±nv|ﬁtu icqo~Zf/i^rAJnoqo~³uQw
t6f/ix¡?i4:p/icw/cnviA|^£§¦§f	nvf nv|aJw/u^¦§w w/uQt tu_$iÄt6f/ixhGu3|t¡rAﬀuQrD	qvi¿|6not6pﬂrDt6nvuQw ¡©uQ
qvu:^rDqono¤µrDt6nvuQw#°

«ﬀicw_t6f/uQp	3f_¦4ip/|iGt6f/i{¶/|tt6f	iAi AuQ6iActhGu
}
iK½|6fﬂrDz1iA|uQw	qo~ﬀ£¡©uQAuQh{z	p	t6now	
t6f/icnoU|icw/|6not6noJnot6nviA|nowÄ¨ $ ﬀ¯K£3¦4ih-p/|6tp/|it6f/i4¡]p	qoq[hrQ||ÃrDw
}
|6t6n &1w/iA||hrDt66nvAiA|^£5¦§not6f
rDqoq#t6f/inowﬂrQAcp	rQcnviA|
}
p/ituﬁt6f/ikic6uQ|now¥t6f/i-ª«+hGu
}
icq°
ºrDhrDﬀifﬂrQ|$iAicwqvuJ^rDqono¤^i
}
uQwt6f/ik¡]uQw5t^£$qviK¡]trDw
}
6no3f5tz	nvic|rDuQp	w
}
|icw/|uQ| U?

rDw
}
W]	°ﬁmJuQhGi
}
rDhrDﬀiA|fﬂrAﬀiﬁ1iAicw¡]uQp	w
}
rDuQp	w
}
|icw/|uQ {rQ|¦Àicqoq°,½w¿raz	icqonoh{nowﬂrD6~
iK[z1ic6nohGicw5t^£
}
rDhrDﬀiA|fﬂrAﬀi1iAicw ¡]uQp	w
}
rDuQp	w
}
t6f/i |icw/|uQ|^° Àp	tnott6p	6w/i
}
uQp	tt6fﬂrDt
t6f/iw/uQ6h uD¡t6f/i5rQAuQ	nsrDwÄAuQqop	h{w/|rQ||uJcnsrDti
}
¦§not6fÄt6f/u3|iicﬀicw5t|¦rQ|§ﬀic6~ qvu^¦k£[¦§f	nvf
AuQp	q
}
iA|6p	qotnowa¡©rDqv|irDqsrD6hG|^£	rDw
}
ichGu^Jnow	t6f/i |icw/|uQ|ÃichGuµﬀi
}
t6f/i¡rDqv|irDqsrD6hG|§rQ|
¦4icqoq°Àef/i
}
rDhrDﬀikqvuJ^rDqono¤µrDt6nvuQwÄtiA|6t
}
n
}
w/uQtz$ic8¡©uQ6h ¦4icqoqÏt6f/i
}
nv|c6noh{nowﬂrDt6nvuQw1ict½¦ÀiAicw
}
rDhrDﬀi
}
icqvichGicw:t|4|not6pﬂrDti
}
uQw*r-|LrDhGiz	nvic^°-,¸tÃnv|iKJz1iActi
}
t6fﬂrDt§r
}	}
now	GrhGu
}
iK½|6fﬂrDz1i
now»t6f/i
}
noiAct6nvuQw»¦§noqoqf/icqoz»now»t6f	nv| iA|6z$iAct^° 'y|*r¿¦§f/uQqvi3£§t6f/ixqvuJ^rDqono¤µrDt6nvuQw iA|p	qot|
uQ	trDnow/i
}
¦§not6ft6f	nv|uQp	3fÄª¬«±hGu
}
icq#fﬂr^ﬀi$iAicwx|rDt6nv|8¡rQctuQ6~ﬀ°
LMLON@P*Q
R0Q
S
$3  
 *=


 

  

	
,.+
'(

 6 

 
,.+*
 *
,.+0

  
%
',ﬂ%
ﬁ¢ifﬂr^ﬀiGr }	} iA||i } t6f/i } rDhrDﬀiﬁqvu:^rDqono¤µrDt6nvuQwZz	uQ	qvich |6trDti } rQ|kr } ictiAct6nvuQw¿z	uQ	qvich
rDw } w/uQtUrQ|rDwnow:ﬀic|iiA|6t6nohrDt6nvuQwﬁz	uQ	qvich°ef/i4z	uQz1u3|i }} rDhrDﬀiqvu:^rDqono¤µrDt6nvuQwﬁhGict6f/u }
nv| ﬂrQ|i } uQw 1uQt6f r_|6p	/|zﬂrQAi iA|6n } pﬂrDqkrDw } uQw r=|6trDt6nv|6t6nv^rDq-rDwﬂrDqo~[|6nv|*uD¡ﬁrD33ic5rDti }
|icw/|6not6no:not6nviA|uD¡t6f/i*iA|6n } pﬂrDq tu t6f/i } rDhrDﬀiA|^° ﬁ¢i*fﬂr^ﬀi } iA|c6no1i } now } ictrDnoqt6f/i¥ﬀic~
AuQh{z1uQw/icw5t|-uD¡Ãt6f/iﬁ|6trDt6nv|6t6nv^rDq } rDhrDﬀi } ictiAct6nvuQwZrDw } } rDhrDﬀiﬁqvu:^rDqono¤µrDt6nvuQw¢|6ticz/|µ° ﬁ¢i
fﬂr^ﬀi } nv|6t6now	3p	nv|f/i } t6f/iAuQh{z	p	trDt6nvuQw/| ¦§f	nvf ^rDw»$i¥z1ic8¡©uQ6hGi } u &$qonow/iÄrDt r } iA|no3w
|trDﬀirDw } t6f/iAuQh{z	p	trDt6nvuQw/|¦§f	nvf_fﬂrAﬀitu¥1i } uQw/iGuQw[qonow/ia¦§f	noqvi{z	u:AiA||6now	w/ic¦§qo~
iAAuQ } i }Ä} rDtr[°
ﬁ¢ifﬂrAﬀiicqsrDti } t6f/iz	uQz1u3|i } rDz	z	uﬀrQfÄtu{|icﬀicrDqThGict6f/u } |r^QrDnoqsrD	qvi
now¼t6f/i¥qonoticrDt6p	i3°  p	hGic6nv^rDqyiA|6p	qot|uQ	trDnow/i } uQw»r qsrD1uQrDtuQ6~±tiA|6t6$i } ¨$ zmJe´ª9$
|tiAicq· 5pﬂrDﬀi1icw/f	hrD6/¯fﬂr^ﬀi1iAicw¥z	u^Jn } i } °
 

 % 2! %y
ef/i§rDp	t6f/uQ|UrDiÀnow
}
ic	ti
}
tu ' h{now/i¹rQ||6noh ¡]uQz	u^Jn
}
now	t6f/iÀª¬«U­ rDw
}
t6f/i4|t66p/ct6p	rDq
hrDt66nvAiA|U¡]uQt6f/i |6tiAicq· 5pﬂrDﬀi iK	rDh{z	qvi3£5tu
x
rDw	w UicnoqoqsrD
}
¡©uQU|uQhGi§AuQh{z	p	ticÃnoh{z	qvichGicw[
trDt6nvuQw/|rDw
}
iK[z1ic6nohGicw5t|^£[rDw
}
tu 'yqo1ic6t icw5ﬀicw	nv|6ti ¡]uQÃp/|iK¡?p	q$AuQh{hGicw5t|uQwarDw i^rD6qonvic
ﬀic|nvuQwÄuD¡t6f/izﬂrDz1ic^°
rD6tuD¡Jt6f	nv|Ï¦ÀuQ6fﬂrQ|#1iAicw-^rD66nvi
}
uQp	t#¦§not6f	nowt6f/i¬¡]rDhGic¦ÀuQ6kuD¡[t6f/iU«p	ic3rz	uD8iAct|
w/u 7^33	
¥¨]­u
}
icqﬂrQ|i
}  
t66p/ct6p	rDqhGuQw	notuQ6now	¥p/|now	

	#ÈÊ

icrDt6nvuQw

Ç

tich
n
}
icw:t6n·¶ﬂ^rDt6nvuQw¯kAuJuQ
}
nowﬂrDti
}
:~ﬀ£

icp	ﬀicw#£4icqo3nop	h£rDw
}
w/uDjI7 yﬁﬀ ¨ﬃﬂ
6 
3f:t

iA|6t

rQ|6~	¯K£	AuJuQ
}
nowﬂrDti
}
:~ÄmJuQz$ichGi^r[£ Uicqono¤A~: noqoqsrQAuQp		qsrA~ﬀ£$ª	rDw/Ai3°
ef/ikAu^3rD6nsrDw/AiK
}
6noﬀicw¿|6p	/|6zﬂrQAiknvu
}
icw5t6n·¶ﬂ^rDt6nvuQw¿rDqoﬀuQ6not6f	h fﬂrQ|1iAicwnoh{z	qvichGicw5ti
}
¦§not6f	now{t¸¦ÀutuJuQqo1uA	iA|)#t6f/i !"
ﬁhGu
}
p	qvi§uD¡$t6f/i|uD¡]t½¦4rDi$#&%'&%(!*)Ã£JrDw
}
t6f/i4hGu
}
rDq
rDwﬂrDqo~[|6nv|hGu
}
p	qvi uD¡ t6f/i¡?iAi,+-(.ﬁ/% |uD¡]t½¦4rDimJcnoqsrD 5 -7ﬀ£¬$;:½°Äef/i
}
rDhrDﬀi
}
ictiAct6nvuQw
rDw
}
qvuJ^rDqono¤µrDt6nvuQw¥hGict6f/u
}
|§fﬂrAﬀi1iAicw*noh{z	qvichGicw5ti
}
¦§not6f	now¥t6f/ihGu
}
rDqÏrDwﬂrDqo~[|6nv|hGu
}
p	qvi
uD¡ÃmJcnoqsrD#£ﬂrDw
}
rDi-cp	6icw5t6qo~*now5tic3rDti
}
¦§not6f	now0|uD¡?t¸¦4rDi-icw::nouQw	hGicw:t^°
ﬂﬃ L ﬂ!
 	

*


ﬀﬁ
ﬂ


ﬃ
*+(

(

*
 !#"
* ( $$
  ..a%G)»   y 
'§ﬁ% 
'y .,-%
ef	nv|*rDz	z1icw } n·¼nv|Gt¸¦ÀuD¡©uQq } ° ªno|6tat6f/ix|icw/|not6no:not¸~  - 1ﬁtu=hGu } rDqfﬂrDw	ﬀiA|*3noﬀicw now
¨©3ﬀ¯K£Jnow zﬂrD6t6nvcp	qsrDhrDt66n· %



w
- 1K£5nv|iK[z	qonvcnoti } now r-hrDw	w/ic4¦§f	nvf*trDﬀiA|r } 3rDw5trDﬀi
uD¡t6f/i*i^rDq rDw } nohrD3nowﬂrD6~³zﬂrD6t|GuD¡rDqoqAuQh{z	qviK³w5p	h$ic| rDw } ﬀiActuQ|^°+mJiAAuQw } £Ã¦4i
AuQh{z	p	tit6f/i :rQAuQ	nsrDw/| 




uD¡¬t6f/it6rDw/|8¡©uQ6hrDt6nvuQw³¨ ﬀ¯uD¡Ut6f/i } nv|cictihGu } iA| now:tu
t6f/i{AuQw:t6now5p/uQp/|uQw/iA|^£Tt6f/i 5rQAuQ	nsrDw



uD¡Àt6f/i{AuQw5ﬀic|nvuQw ¨ $ﬀ¯yuD¡4t6f/i{AuQh{z	qviK hGu } iA|
now:tuÄAuQw:t6now5p/uQp/|¡?i4:p/icw/cnviA|rDw }=} rDh{z	now	xAuJidccnvicw5t|^£rDw } t6f/i 5rQAuQ	nsrDw



uD¡t6f/i
now:ﬀic|ikAuQw:ﬀic|6nvuQw#°

 $!ﬀﬃ	 ﬀ#  B 



w

	
 4ﬂ


	
m:now/Ait6f/iyhGu } iA|rDw } hGu } iK½|6fﬂrDz$iA|rDiyzﬂrDno6¦§nv|iAuQh{z	qviK AuQwQ8p	5rDti3£[t6f/iuQ/|ic63rD	noqonot½~
hrDt66n·Z¨7^ﬀ¯À¦§6notiA|
% 

w
- 1=
 





ﬂ ﬂ
ﬂ # ﬂ$#
°
°
°
°
°
°
ﬂ #

ﬂ$#







¨?j yﬀ¯
erD:now	 r
}
QrDw:trDﬀiauD¡§t6f/i{i^rDqrDw
}
nohrD3nowﬂrD6~¿zﬂrD6t|uD¡t6f/ihGu
}
iA|rDw
}
hGu
}
iK½|6fﬂrDz1iA|^£
rDw/uQt6f/ic hrDt66n·*nv|now5t6u
}
p/Ai
}
rQ|¡©uQqoqvu^¦|)
;
% 

w
*,ﬀ.
=
 





rJ-
ﬂ
1 uJ-
ﬂ
1
rJ-
ﬂ #
1 uJ-
ﬂ$#
1
°
°
°
°
°
°
rJ-
ﬂ #

1 uJ-
ﬂ$#

1






¦§f	nvfiA|6p	qot|¡?uQh´rz1u3|6t8h-p	qot6noz	qonv^rDt6nvuQw uD¡/%


w
- 1À:~*r{z$ic6hp	trDt6nvuQwÄhrDt66n·T°
m:noh{noqsrD6qo~ﬀ£	¡]uQh 
}
iK¶/w/i
}
nowZ¨7^ﬀ¯K£
}
iK¶/w/i
;

*,ﬀ.
=
 




rO-
ﬀ
1
rO-
ﬁ
T
ﬂ
1
uJ-
ﬀ
1
uJ-
ﬁ
T
ﬂ
1





=
rJ- 1
ul- 1
ﬁ
yuµ¦2qvict



w
*,ﬀ.
=
ﬁ
T

 





ﬂ
ﬂ$#
°
°
°
ﬂ$#







LMLON@P*Q
R0Q
S
$Dj  
 *=


 

  

	
,.+
'(

 6 

 
,.+*
 *
,.+0

ef/icw
;


w *,ﬀ.
=
ﬁ
T

;
% 

w
=
rJ-



w
1
ul-



w
1
ﬁ
¨©3ﬀ¯
uQtit6fﬂrDt
;% 


w
*,ﬀ.
=
 ﬁ
T

;% 

w


;F=

;



w


;
|6now	 $rDp/f5~:½nvichrDw	wt6f/iAuQich£	¦Àiﬀict¡?uQh®¨©3ﬀ¯Àt6fﬂrDt

;


w


;
F= 

rJ-



w
1 

rJ- 1

rO-



w
1 

uJ- 1

ul-



w
1 

rJ- 1

uJ-



w
1 

uJ- 1
ﬁ
ef/iciK¡]uQi3£[¡©uQAuQh{z	p	t6now	 %



w
-  1K£/¦Àiz	uJAiAi } rQ|¡©uQqoqvu^¦|)

$4uQh{z	p	ti%



w
¡?uQh®¨©3ﬀ¯Àp/|now	uQw	qo~
=-
AuD¡¬t6f/ihGu } iA|yrDw } hGu } iK½|fﬂrDz$iA|4

ªnoqoq#now *
*,ﬀ.
= %
%



w
 %



w
'4

ef/icw
%


w
- 1= 
rJ- * 1
ul- * 1
ﬁ
¨©-7µ¯

 $!ﬀﬃ	 ﬀ#  B   








	




m:now/Aiyw/uQw/i uD¡#t6f/iyt6rDw/|8¡©uQ6hrDt6nvuQw/|¨ ﬀ¯UrDw
}
¨ $ﬀ¯Ur&TiActÀt6f/i hGu
}
iK½|6fﬂrDz1iA|^£:t6f/i iA|t66nvct6nvuQw
uD¡t6f/i 5rQAuQ	nsrDw_tu¥t6f/iGicnoﬀicw:ﬀiActuQ|nv|^£#now¢t6f/iGt6f	iAiG^rQ|iA|^£Ït6f/i{n
}
icw5t6not¸~¢hrDt66n·¿¦§not6f
|no¤^i
i D
E
°'ef:p/|^£Qnow{i^rQfG^rQ|i3£Q¦4i4¶/|6tAuQw/Aicw5t6rDtiuQwﬁt6f/i4iA|6t66nvct6nvuQwGuD¡ﬂt6f/i5rQAuQ	nsrDw/|
tuﬁt6f/i-icnoﬀicw53rDqop/iA|^°

Ê
  #^[
Ê
	+Ê  







|6now	{t6f/iw/uQtrDt6nvuQwD)
p
=srJ-0Nt1@?
h
=buJ-0Nt1@? =srO- G1@? =bul-  1@?
t6f/i¶/|t i45pﬂrDt6nvuQwxuD¡§¨ ﬀ¯4¦§6notiA|2)
 =ﬃﬂ
 
 

	
- 

h
1@?  =ﬃﬂ
 
 
	
3

- 

h
1@?
¡]uQhÂ¦§f	nvfx¦Ài
}
i
}
p/Ai)
 







p



h



p



h





= 

 


 n
 



= 
 
rJ-  1 rJ-    1
ul-  1`ul-    1
ﬁ
*,ﬀ.
= *
ﬂﬃ L ﬂ!
 	

*


ﬀﬁ
ﬂ


ﬃ
*+(

(

*
 !#"
* ( $3
ef/icwD)
  




=
 




*

°
°
°
]
* 
] $




 





Ê   #^[ Ê
	+Ê 




ef/iicqsrDt6nvuQw=¨ $ﬀ¯4¦§6notiA|yi45p	no3rDqvicw5t6qo~3)
p
=
n i)j e k
q
 n k

?
h
= i)j e ?
¡]uQhÂ¦§f	nvfx¦Ài } i } p/Ai)
 





p

k

p

e

h

k

h

e
 




=
 



n i)j e

-  n k

1
n i)j k
q
an k

]
i)j
 



*,ﬀ.
= 
ef/icwD)



=
 





w
°
°
°
]


] $










Ê
  #^[
Ê
	+Ê 




ef/i 5rQAuQ	nsrDwuD¡t6f/iicqsrDt6nvuQw_¨ $ﬀ¯4¦§6notiA|
 





k

p

k

h

e

p

e

h





=
 





n
h


-
p

3
h

1

n
i
p h

-
p

3
h

1

]

i)j






*,ﬀ.
= 
ef/icwD)



=
 






w
°
°
°
]


] $










LMLON@P*Q
R0Q
S
$3  
 *=


 

  

	
,.+
'(

 6 

 
,.+*
 *
,.+0

  A¬01%

587*: '° {°¬rDw } ic~ rDw } ­_° 4nv|6¦rQ|+¨7 yﬃyDj:¯K°ºrDhrDﬀi } ictiAct6nvuQwnow|6t66p/ct6p	iA| p/|now	
fﬂrDw	ﬀiA|now
1
iKJno	noqonot¸~ﬀ° *
,F+
(

*A
 
*
,
(

(
 
+
* (ﬂ£

	
¨7µ¯K£I$

7 J°
5 ;:{m$° ﬁ °UºuJic	qonow	/£ $° -°ÀªﬂrD6rD^£§­=° °UU6nohGirDw } º° ﬁ °Àm:f/icJnot6¤_¨7 yﬃy3ﬀ¯K°4ºrDhrDﬀi
n } icw5t6n·¶ﬂ^rDt6nvuQwxrDw } f/i^rDqot6f*hGuQw	notuQ6now	GuD¡'|6t66p/ct6p	rDqÏrDw } hGiAfﬂrDw	nv^rDqÏ|~J|6tichG|À¡]uQh
fﬂrDw	ﬀiA|now t6f/icno:no	rDt6nvuQw¿fﬂrDrQctic6nv|t6nvA|)rGqonoticrDt6p	iﬁicJnvic¦k° 	 *
 >
*
 

* (

	

*
+G
*
+

/
*
+*
	
  
 
 
°
5 $;:¹° Jﬁ°1rDt6ﬀi{rDw } $° $4ich{z1icq¨7 yﬃy 3¯K°
  *F
! 
F 
 ﬁ
(
*
*	
*A  6
*=-
(
      0


 ﬀﬂﬁ3,
(

'(
 
  


ﬃ
* (  	 *
 #"
* ( 
 

0
'(

£ﬂm:z	6now	ﬀic8 Uic6qsrD/°
5 j:0$° -°¬ªﬂrD6rD^£§m$° ﬁ °¬ºu:ic	qonow	ZrDw } ºﬁ° '°yn· ¨©33-7µ¯K° no	rDt6nvuQw[ﬂrQ|i } |t66p/ct6p	rDq
} rDhrDﬀin } icw:t6n·¶ﬂ^rDt6nvuQw#°ﬃ
=


*
G  
*




! 
=F 
*

*
/ =  
ﬃ
+
(

ﬃ
*+(
ﬀ
 
 =


 G 
" 
= ;*M
($# (
ﬁ
(
+0
(
ﬁ  ﬃ
'(



£
  %	
¨7   ﬀ¯K£D7$-7

7^3[°
5 ;:º°ic6wﬂrDq¨©333ﬀ¯K°

uﬀr
}
ﬀiActuQ|¡]uQ
}
rDhrDﬀiqvu:^rDqono¤µrDt6nvuQw#°
  "&
#' *
,F+
(

*A# (

ﬁ
(3 
+*
(
ﬁ
 6
*=.
(
 *
£
 
(
¨7µ¯K£ 

7cj/°
5 ;:ﬃ°DJrQf[½ºicQrDp/f/icqoqviÄ¨7 yﬃy-7µ¯K° 
 ﬁ
( *
* 
 *)
 
(

C
,
 F
ﬁ 8ﬁ,

 *,F+ﬂ

  +0, 

,F+

  
*
,Fﬂ 

,+



*+G
* (

'(
  * 
(

 -ﬃ
+

 
£ﬁef/iA|6nv|^£ﬁ¬rD6nv| ,  
ºrDp	z	f	now/i  w	noﬀic|6not¸~¢¨?nowÄª	icw/f¯K°
5 2:-° ° $°Ãm[rDh{zﬂrDnvu	£Ã° ­=° ­_°'­ rDnsr[£ ﬂ° ­=° ­_°Um:noqoQr rDw
}
'° ­_° -°no1icu³¨©333ﬀ¯K°
zyw
t6f/ip/|iuD¡t6rDw/|6h{nv||6no	noqonot½~³¡©uQ
}
rDhrDﬀi
}
ictiAct6nvuQw rDw
}
qvu:^rDt6nvuQw#°ﬂ 
+
*

 

(
ﬁ 
*A
 =
.#
,.+
*
/


(
&0/  
ﬃ
ﬁ12&
* (A
+
'(


   *

43
F'(
 ?@ 
* (

(
 +*,-,F+65

 =
  * (

*
+*
(
ﬁ
£-$3$N $ Q[£­r
}
6n
}
£$m$°
5 ;:

°¹yic6hrDw/|arDw
}
¹° ÃrDw
}
icﬀ'yp5¦4icrQicx¨7 yﬃyﬃyﬀ¯K°U­u
}
rDqtiA|6t6now	=rDw
}
rDwﬂrDqo~[|6nv|{uD¡
|6t66p/ct6p	iA| p	w
}
ic¢uQz$icrDt6nvuQwﬂrDqGAuQw
}
not6nvuQw/|2) now
}
p/|6t66nsrDqrDz	z	qonv^rDt6nvuQw/|µ°  6
*=.
(

   *

 H
(
  8ﬁ
(

 
+
*


0
(
ﬁ
£
 
£7 y$

-7^[°
5 y;:­=°§rQ||icJnoqoqvi3£G'° icw:ﬀicw	nv|6ti3£5­_°GJuQp	|rDt^£

°3¹ic6hrDw/|^£

°3­xicﬀicqﬂrDw
}
¹° ÃrDw
}
ic
' p:¦ÀicrQic¢¨©33-7µ¯K°Ezyp	t6z	p	t8½uQw	qo~ |6p	/|6zﬂrQAiKﬂrQ|i
}
|6t66p/ct6p	rDq n
}
icw:t6n·¶ﬂ^rDt6nvuQwD)¿¡]uQh
t6f/iAuQ6~Gtuknow
}
p/|6t66nsrDq1tiA|6t6now	z	rQct6nvAi3°
B 
 7#8 *
,.+
(

*A 

(
ﬂ    


 
 6

0,.+


'(
 
(
&
* (
+
*


 /


 0300,
 * (
3
'(
 ?@ G
* ( *A 6
*=.
(
    *

 
£
   
¨?j:¯K£/3 

 Q[°
587^;:º° ﬂ°D«U¦§now/|¨7 y Dj:¯K°   *

ﬃ
*
(
ﬁ9
ﬃ
=
 *
+H
(: 
+ﬃ
c£5yiA|i^rDfm:t6p
}
nviA|UiA||^£

ictf:¦ÀuQ6t6f#£1¹yic6t8¡©uQ
}
|6f	noi3£  {°
ﬂﬃ L ﬂ!
 	

*


ﬀﬁ
ﬂ


ﬃ
*+(

(

*
 !#"
* ( $ 
5877*: /° ° 3pﬂrDw	¨7 yﬃyDj:¯K°
 /G/
 
  ;


 3
F'(
 ?@ 
* (ﬂ£kUicw5t6nvAi³¹rDqoq£-«w	3qvic¦ÀuJu }
$Àqon &1|^£	 /°
587^;:  °/­icﬀicq£/­=° §rQ||ic:noqoqvi3£I'° icw5ﬀicw	nv|6tirDw } ­_° JuQp	|rDt¨©333ﬀ¯K°­xic63now	|icw/|uQ
} rDtr¡]uQh hp	qot6noz	qviÃhGi^rQ|6p	ichGicw:t|ict6p	z/|#¡©uQÏw/uQw/|trDt6nvuQwﬂrD6~-|6p	/|6zﬂrQAiKﬂrQ|i } hGu } rDq
rDwﬂrDqo~J|6nv|µ°  *
,.+
(

*A
 
*
,
(

( 
 *+
* (ﬂ£
  6	
¨ $ﬀ¯K£ .7 y

NjI73°
587$;:º° ic6wﬂrDqy¨©333ﬀ¯K°Ï«¬Jt6rQct6now	
1
iKJno	noqonot¸~ hrDt66nvAiA|¡]uQh |6trDtiK½|6zﬂrQAi{i^rDqono¤µrDt6nvuQw/|^°
 
+
*

 

(
ﬁ 
*A
 =
7#
,F+
*
/


(
&0/  
ﬃ
ﬁ 8&
* (2Aﬃ
+
'(


   *

 3
'(
 ?@ G
* (

(
 +0, ﬃ,.+ 5

 =
  *+(
 
*
+0
(
ﬁ
£7^ 

7$3[£/­ r } 6n } £m$°
587cj:­=° §rQ||icJnoqoqvi¥¨7 yﬃy ﬀ¯K°tzyw[1uﬀrD } AuQh{z$uQw/icw:tk¡rDp	qot } ictiAct6nvuQw=rDw } nv|uQqsrDt6nvuQw¿p/|now	
t6f/ik|6trDt6nv|6t6nv^rDqTqvuJ^rDq'rDz	z	uﬀrQf#°
 ,.
*
 G 
£
   
¨77µ¯K£D7$ﬃy-7

7cjI7^[°
587^;:'°m:tu

^r=rDw } -°  °À­xu3|iA|¨7 yﬃy 3¯K°
3
(
+
*
, ﬃ
* (

*
 /

+ 
(
  0 
£icw5t6nvAi
¹rDqoq°
587^;:¹° 'yQr

ﬀiG¨7 y Nj:¯K°$m:tu:fﬂrQ|6t6nvt6f/iAuQ6~¥uD¡h{now	nohrDqÏi^rDqono¤µrDt6nvuQw#°
3
# # # ﬃ
+
(

Gﬃ
* (

 ,.
*
ﬀ  &
* (
+
*

£


È
	
£ﬂ3 

 Nj/°
587 2: '° icw:ﬀicw	nv|6ti rDw
}
/°  /°ª	p/f/|*¨7 y 3ﬀ¯K°m:now	3qvi|rDh{z	qvihGu
}
rDqÀn
}
icw5t6n·¶ﬂ^rDt6nvuQw±uD¡yr
w/uQw/|6trDt6nvuQwﬂrD6~|tu:fﬂrQ|6t6nvﬁz	u:AiA||^°
3
# # # ﬃ
+
(

ﬃ
*+(
 ,-
*
ﬀ 2&
* (
+
*

£


È
 
¨7µ¯K£3

Nj/°
587 ;: Jﬁ° JuQqop	 rDw
}
$° ª° ÃrDw

uﬀrDw"¨7 yﬃy3ﬀ¯K°  
G+0-&
*
 /,-
* (

£ ﬀuQf	w/|¹uQz	Jnow/|
 w	noﬀic|6not¸~¥iA||^£ §rDqot6nohGuQi3£ﬂ­ºÂ¨ $D
}
i
}
¯K°
587 y;:'° ÃrDw[zyﬀic|f/iAiÄrDw
}
°¬ºi*­xuJuQ¥¨7 yﬃy3ﬀ¯K°
  , */-G

3
F'(
 ?@ 
* (A4*
+
	

(
+
   *

 ﬀ
ﬃ
=
*
+ 130 /


'(

*+(

 6
 =
*

£ qop5¦Àic^°
5 3;:­=°rQ||ic:noqoqvi3£'° icw5ﬀicw	nv|6ti3£DJﬁ° ﬁ°$­xuQp/|6trDJn
}
iA|rDw
}
'°ﬂyuQp	ﬂAi ¨7 y  3¯K°$ºictiAK
t6nvuQw rDw
}x}
nsrD3w/u3|6nv|uD¡ÃfﬂrDw	ﬀiA|nowxt6f/iicnoﬀicw/|6t66p/ct6p	iﬁuD¡Uw/uQw/|6trDt6nvuQwﬂrD6~hp	qot6noQrD6n·
rD	qvik|6~[|6tichG|^°
 ,.
*
 G 
£
  
£[j )y

j ﬃy[°
5 -7*:­=° no$ic6/£° ﬁZrDf	qo$ic6-rDw
}
°#zyt6tic|6ticwÄ¨7 yﬃy 3¯K°'ywﬂrDqo~J|nv|uD¡1|6trDti|6zﬂrQAi|6~[|6tich
n
}
icw5t6n·¶ﬂ^rDt6nvuQw hGict6f/u
}
|*ﬂrQ|i
}
uQw now/|6t66p	hGicw5trDq-QrD6nsrD	qviA|ÄrDw
}
|6p	/|zﬂrQAi¶/t6t6now	/°
 ,.
*
ﬀ  
£
  
¨ yﬀ¯K£7^3$

7^-7^[°
5 3;:­=° §rQ||icJnoqoqvi3£T­=°3'y
}
icqo3fﬂrDw	n4rDw
}
'° icw5ﬀicw	nv|6tiÄ¨©333ﬀ¯K°m:p	/|6zﬂrQAiKﬂrQ|i
}
¡rDp	qot
}
ictiAct6nvuQwrDqoﬀuQ6not6f	hG|§¡©uQ§Jno	rDt6nvuQwhGuQw	notuQ6now	/°
 ,-
*
ﬀ  
£
 6
¨7µ¯K£7^-7

7^ﬃy[°
LMLON@P*Q
R0Q
S
$   
 *=


 

  

	
,.+
'(

 6 

 
,.+*
 *
,.+0

5 $;:ﬃ° ºicqo~ﬀuQw#£ '° 3p } not|6J~ rDw } '° icw:ﬀicw	nv|6ti ¨7 yﬃy 3¯K° zyw t6f/i icqsrDt6nvuQw[
|6f	noz 1ict½¦ÀiAicw n } icw5t6n·¶ﬂ^rDt6nvuQw rDw } qvuJ^rDqtiA|6t|µ°
3 !3  



+
= 

/
*
+

    
°
	

ﬀﬁ
ﬀﬀﬂ
ﬃﬃ! 
 "#$ﬃ%#&

'()*+
,
°
5 Dj:  ° fﬂrDw	/£k­_° §rQ||icJnoqoqviZrDw } '° icw5ﬀicw	nv|6ti ¨7 yﬃyDj:¯K° «ÃrD6qo~ ¦rD6w	now	 uD¡G|6qono3f:t
fﬂrDw	ﬀiA|Unowa|6~J|tichG|UrDw } z	qsrDw5t|Ã¦§not6farDz	z	qonv^rDt6nvuQwtuAuQw } not6nvuQwaﬂrQ|i } hrDnow5ticwﬂrDw/Ai3°
 ,.
*
ﬀ  
£
 
¨7µ¯K£(y3

77cj/°
5 3;: Jﬁ° °­xuQp/|trD:n } iA|rDw } '°4icw:ﬀicw	nv|6ti*¨7 y 3ﬀ¯K°$ºictiAct6now	¥fﬂrDw	ﬀiA|nowt6f/i ' zﬂrN
rDhGictic| uD¡Urw/uQw/|6trDt6nvuQwﬂrD6~'yy­K' z	u:AiA||^°
 
*
*=- * *
£

£7$ 

7^3[°
5 3;:­=° §rQ||icJnoqoqviG¨7 yﬃyﬃyﬀ¯K°I'yw¥now53rD6nsrDw/Aiz	uQz1ic6t½~¥uD¡¬|uQhGi|6p	/|6zﬂrQAiKﬂrQ|i }} ictiAct6nvuQw
rDqoﬀuQ6not6f	hG|^°
3
# # # ﬃ
+
(

G
* (

*+(
  8ﬁ
(

 
+
*


*
(
ﬁ
£  .- È
 ./
¨7^ﬀ¯K£I$$ﬃy 

$Dj5-73°
5  2:­=°  now	¼¨7 yﬃyﬃyﬀ¯K° yz } rDt6now	uD¡ rDwﬂrDqo~:t6nv^rDqÀhGu } icqv|- §rQ|6nv{z	uJAi } p	iA|ﬁrDw } iK[ticw[
|6nvuQw/|^°   *
1
(
  0  
( ﬃ
*
(
ﬁ
£4 -7

$3Dj/£ /° ­_° ­=°Àm:noqo3r¿rDw
}
° ­=° ­_°U­ rDnsr
¨]«
}
|^°÷¯K£ qop:¦Àic '§^r
}
ich{nvp		qonv|6f/ic|^°
5  ;:­=° ,K°5ª	6nv|¦Àicqoq£ /° «°J­uQt6tic|6f/i^r
}
rDw
}
¹°'yf	hr
}
nsrDw¢¨©33-7µ¯K°Jªnow	notiicqvichGicw5thGu
}
icq
p	z
}
rDt6now	³p/|6now	³iKJz1ic6nohGicw5trDqtiA|t
}
rDtr-)¿zﬂrDrDhGictic6no¤µrDt6nvuQw rDw
}
ic3p	qsrD6no¤µrDt6nvuQw#°
ﬃ
+
(
ﬃGﬃ
* (

*A
 =


*
 
*




*A 	 * (ﬂ* (ﬂ£/mJic6nviA| '£	m:z1iAcnsrDq ,¸||6p/iyuQw¥«¬[z1ic6n·
hGicw5trDq'­u
}
rDqD' wﬂrDqo~[|6nv|^£
  %	
£7^ﬃy

7 3[°
5 ﬃy;:0$° '°[ª	6not6¤^icwrDw
}
{° uQf	qviﬁ¨©33-7µ¯K° yno	rDt6nvuQw[ﬂrQ|i
}
3qvuQﬂrDq
}
rDhrDﬀin
}
icw5t6n·¶ﬂ^rDt6nvuQw
 '"tu:uQq¡©uQrDz	n
}
icQrDqopﬂrDt6nvuQw¢uD¡|6t66p/ct6p	rDqU|rN¡©ict½~ﬀ° 
+
*



(
ﬁ 
*A
 =

+

3
(


+0
(

* (
10
*
+32=
*
/
* (
 +*,-ﬃ,.+ 5

> =
  * (
 
*
+*
(
ﬁ
£ Dj y

3ﬃy[£m:trDw[¡©uQ
}
£8$ '£
mJicz	t^°87^N7cj/£33-73°
5 $3;: Jﬁ° °­uQp/|6trDJn
}
iA|Ä¨7 y 3ﬀ¯K°Ãef/iz	uQ	qvich uD¡
}
nsrD3w/u3|6nv|G¦§not6f+iA|z$iAct{tu¿z	f:~J|nv^rDq
zﬂrDrDhGictic|§¡©uQ fﬂrDw	ﬀiA| nowÄ|6t66p/ct6p	iA|^°
3 .3  



+*= 

/
*
+


	 
°
5 $-7*: Jﬁ° °Ï­xuQp/|6trDJn
}
iA|^£­=°§rQ||icJnoqoqvi3£M'° icw5ﬀicw	nv|6ti*rDw
}
J{°

i Uic~¼¨7 y  ﬀ¯K°'ºnsrDQ
w/u3|6now	GhGiAfﬂrDw	nv^rDqfﬂrDw	ﬀiA|ynow¥:no	rDt6now	a|6~J|tichG|^°
3 .!3 '



+*= 

/
*
+

	   
°
5 $3;: °Jicqoqv|rDw
}
­=° ,K°Jª	6nv|6¦ÀicqoqÃ¨©333ﬀ¯K° $rDqvcp	qsrDt6now	
}
ic6no3rDt6noﬀiA|uD¡Ïicz1i^rDti
}
rDw
}
w/uQw[
icz$i^rDti
}
icnoﬀicw53rDqop/iA|¦§not6f/uQp	tkiK[z	qonvcnotp/|iuD¡Àt6f/icnoicnoﬀicw5ﬀiActuQ|^°
.3 .
 *
,.+
(

£
 
(
¨ ﬀ¯K£ 7cj53

7cj$3[°
5 $$;:­=° ,K°	ª	6nv|6¦4icqoq'rDw
}
m$°I'
}
f	no3rD6nÀ¨©333ﬀ¯K°/ºic6no3rDt6noﬀiA| uD¡AuQh{z	qviK¥icnoﬀicw:ﬀiActuQ| p/|now	
yicqv|uQw  |hGict6f/u
}
°
 3 .
 *
,F+
(

£
 
(
¨7^ﬀ¯K£ﬂ$33

$3 J°
ﬂﬃ L ﬂ!
 	

*


ﬀﬁ
ﬂ


ﬃ
*+(

(

*
 !#"
* ( $ﬃy
5 $Dj:{m$° ' } f	no3rD6nrDw } ­=° ,K°Uª	6nv|6¦4icqoqﬁ¨©33-7µ¯K°4«noﬀicw } ic6no3rDt6noﬀi¿rDwﬂrDqo~J|6nv|auD¡rQ|6~Jh{hGict66nv
w/uQw[½AuQw/|ic6QrDt6noﬀi |6~[|6tichG|^°
3
(
  


A4*
+  ,F

+*  
  
 =
*
 
( # (
ﬁ
( 
+0
(
ﬁ
£
 
£
Qﬃy

$$[°
5 $3;:-°  °:ª/uA rDw } ­_° '° krDz$uJuQ¨7 y3 ﬀ¯K°:rDtiA|ÀuD¡ÏfﬂrDw	ﬀiuD¡Ïicnoﬀicw:QrDqop/iA|rDw } icnoﬀicw5ﬀiAK
tuQ|^°
.3  
 *
,.+
(

£

¨7^ﬀ¯K£ﬂDj53

Dj5ﬃy[°
5 $3;:«°rDqohGiA|µ°N« ccnvicw:tÃ|icw/|6not6noJnot½~rDwﬂrDqo~J|6nv|ﬂrQ|i } uQw¶/w	notiicqvichGicw5thGu } icqJi } p/ct6nvuQw#°
5 $ 2:­=° §rQ||icJnoqoqvi3£ '° icw:ﬀicw	nv|6ti3£ ° JrQf[½ºic3rDp/f/icqoqvi3£$­=° JuQp	|rDt^£	ºﬁ° 4uQw	w/iA^rQ|i3£
'°ºuQic~ﬀ£U­=°'icﬀu3|6tu¿rDw } ­=° zyqsrD3w/uQw ¨7 yﬃy$ﬀ¯K°¬ºrDhrDﬀiahGuQw	notuQ6now	¿nowZJno	rN
t6nvuQw_hGiAfﬂrDw	nvA|)Gnv||6p/iA|now } nsrD3w/u3|6t6nvA|GrDw } z	i } nvct6noﬀi hrDnow5ticwﬂrDw/Ai3°  6
*=.
(

   *

 H
(
  8ﬁ
(

 
+
*


0
(
ﬁ
£
/
¨©ﬀ¯K£	j5-7

j5$[°
5 $ ;: x °  now } i3£ '° 4p	¤^u¿rDw } ° ­=° JrA~ ¨7 y 3ﬀ¯K° 'yw±rDqoﬀuQ6not6f	h ¡]uQﬀiActuQ1:pﬂrDw5t6no¤^ic
}
iA|6no3w#°
3
# # # ﬃ
+
(

Gﬃ
* (

* (
&
*
ﬂﬂ,
(
 G
* (

£
 
(
£ Q3

.7^[°
5 $ﬃy;:-° ­_° JrA~¿¨7 y Dj:¯K° UiActuQ :pﬂrDw5t6no¤µrDt6nvuQw#°
3
# # #
B   
  
ﬁG2"ﬃ
(A£

£[j

ﬃy[°
5 j5;:-° /°#¬rDt6tuQw#£¬'°Ïª	rDw	ZrDw
}
-° $ÀqsrD61£i
}
|^°U¨7 y ﬃyﬀ¯K°
ﬁ ,F>

 ﬁ
(
*
0 ﬂ
( 

(
ﬂ 
   *

  
ﬃ
=
 *
+E
(
 /G/ G
* (£/icw5t6nvAi¹rDqoq ,¸w5t^°o£  {°
5 jI7*: /° /°GJic6t6qvic§¨7 yﬃy ﬀ¯K°
ﬁ ,.
 



* (

(
 ﬁ
(
*
0 @
( # (
ﬁ
( 
+0
(
ﬁ    *

 
£Q­ rD8
Aicq#ºicJﬀic^°
5 j5;: /° $Àf/icw±rDw
}
-° /°rDt6tuQw2¨7 yﬃyﬃyﬀ¯K°

*

,

  *
  

ﬁD,F>

 ﬁ
(
*
0 
A *
+

 
(
ﬂ    *

 
£ qop5¦4ic '§^r
}
ich{nv-Up		qonv|6f/ic|^°
5 j$;:¹° Jﬁ°[rDt6ﬀirDw
}
$° $4ich{z$icqU¨©33-7µ¯K°/ef/i|6~Jh{z	tuQh uQ/|ic63rDt6nvuQw¥hrDt66n·a¡©uQhGuQw	n·
tuQ6now	arDw
}}
nsrD3w/u3|6t6nvA|^° *
,.+
(

*A
 
*
,
(

( 
 *+
* (ﬂ£
  6(
¨?j:¯K£ﬃy 

33[°
5 j3j:

°

8p	w	 ¨7 yﬃyﬃyﬀ¯K°
   *

 3
'(
 ?@ G
* (

ﬃ
=
 *
+
A4*
+  =



+

i
w
}
i
}
not6nvuQw#£JUicw[
t6nvAik¹rDqoq£	 /°
5 j5;:e°5m
}
ic|6t6Qh ¨7 yﬃyDj:¯K° 
 
ﬃ+




ﬃ
 

 
*
*=. 
   ;


  
#
*  G
* (

(
&
* (

+
*

£/icw:t6nvAiK½¹rDqoq,½w:t^°o£  {°
5 j5;: '° icw5ﬀicw	nv|6ti3£­_°¬­ ct6noJnvicrDw
}
'°U6nvuQp	ict¨7 yﬃy3ﬀ¯K°


0/
 
  ﬁ
*
+* =  
(
 
*
*=.*   /G/+
*
 ﬀ
*+(

£ﬂm:z	6now	ﬀic^£yic¦
x
uQ61°
5 j 2:º° ic6wﬂrDqÏrDw
}
° Jp	w/iA|k¨©333ﬀ¯K°	ºrDhrDﬀiqvu:^rDqono¤µrDt6nvuQw¥now¥uQp	t6z	p	t8½uQw	qo~*|6~[|6tichG|)r
1
iKJno	noqonot¸~GﬂrQ|i
}
rDz	z	uﬀrQf#°% 
+
*

 

(
ﬁ 
*A
 =

 = 3
(


+
(

* (

  *
%
(
  0 
&
* (A
+
 (

c°
LMLON@P*Q
R0Q
S
j5  
 *=


 

  

	
,.+
'(

 6 

 
,.+*
 *
,.+0

5 j ;:¹° Jﬁ°ÏrDt6ﬀi3£ Jﬁ°  rDqoqvichGicw5t^£U°$4uQt6t6now±rDw } °#icqoqv|¥¨7 yﬃy3ﬀ¯K°'uQz$ic6t6nviA|ﬁuD¡3rD8
nvuQp/|aiA|n } pﬂrDqv|a¦§not6f	now p	z } rDt6now	±uD¡khrDt6f/ichrDt6nv^rDqhGu } icqv|^°
3
( 
+
  
+
*
*

 K
(
# (
ﬁ
( 
+*
(
ﬁ
£

£I$3ﬃy

$Dj [°
5 j y;:  °­xicﬀicq£  °¹yic6hrDw/|=rDw } ¹° ÃrDw } ic 'yp5¦4icrQic ¨7 yﬃyﬃyﬀ¯K° 'yz	z	qonv^rDt6nvuQw"uD¡r
|6p	/|6zﬂrQAiKﬂrQ|i } ¡rDp	qot } ictiAct6nvuQwhGict6f/u } tunow } p/|t66nsrDqﬂ|6t66p/ct6p	iA|^°  
*=.
(
 I   0


  
(
 >ﬁ
(

 
+
*


00
(
ﬁ
£
 
¨©ﬀ¯K£ 3$

$ [°
5 3;:ﬃ°Ã'iAictic|¥rDw } J{° } iÄyu:iA ¨©333ﬀ¯K°azyw/i~ﬀi^rDahGuQw	notuQ6now	_uD¡t6f/i 1DjQ	6n } ﬀi)
icw5JnouQw	hGicw5trDq-i'&TiAct| ﬀic|6p/| } rDhrDﬀi¿icﬀicw5t|^°! 
+
*

  

(
ﬁ 
*A
 =

3
(


+
(

* (

  *
 
(
 ;*	 &
* (A
+
'(

A£ 7^ Q

7^ Q[°
5 -7*:­=°JuQp	|LrDt^£ﬀ­=°§rQ||ic:noqoqvi3£G'°icw5ﬀicw	nv|6tiyrDw }0 °ﬀ­icﬀicqÏ¨©333ﬀ¯K°G' mJcnoqsrDtu:uQqo1uA
¡]uQuQp	t6z	p	tuQw	qo~¥hGu } rDqrDwﬂrDqo~J|6nv|rDw }} nsrD3w/u3|6nv|^°  
+
*

 

(
ﬁ 
*A
 =

 G =73
(


+
(


* (

  *
 
(
  0 &
* (2Aﬃ
+
'(

c°
5 3;:

°Ï­icﬀicq£¬­=° JuQp	|rDt^£¬­=°§rQ||icJnoqoqviÄ¨©33$ﬀ¯K°¬m:tuJfﬂrQ|t6nva|6p	/|zﬂrQAiKﬂrQ|i
}
|t66p/K
t6p	rDqÏn
}
icw5t6n·¶ﬂ^rDt6nvuQwZrDw
}x}
rDhrDﬀi
}
ictiAct6nvuQw¿rDw
}
qvuJ^rDqono¤µrDt6nvuQwx 'yz	z	qonv^rDt6nvuQwxtut6f/i
1Dj	6n
}
ﬀi$icw/f	hrD6$°  
*=.
(
 I   *

  
(
  8ﬁ
(

 
+
*


*
(
ﬁ
£Jm:z1iAcnsrDq ,||6p/i
uQw
&0/@ 
ﬃ
ﬁ1 
'(
*=ﬀ+32
£
ﬃ/
£[turDz	z1i^rD^°
5 $;:

°T­xicﬀicq£'­=° JuQp	|rDt^£D'° 4icw:ﬀicw	nv|6tiÄ¨©33$ﬀ¯K° |6now	|6p	/|zﬂrQAi{uQw
1
no3f5t
}
rDtr[£r
z	rQct6nv^rDqiK/rDh{z	qvi3° 
+
*

 

(
ﬁ 
*A
 =
 
 = 3
(


+
(
G
* (

  *2
 
(
  *	2&
* (

Aﬃ
+
'(

c£ nv||noh{hGiAi3£/ªq£/ª/ic#° $N¸[£ﬂ33$[°
ﬂﬃ L ﬂ!
 	

*


ﬀﬁ
ﬂ


ﬃ
*+(

(

*
 !#"
* ( jI7

 % $% $
  
	 ^ Ê Ë'3 Ê 	
 

5 Ê Ë Æ 6 	ﬃﬂ  	 Ë '	Dﬃ Æ  Æ   !5[ Ê
	 
 
[°87 º~:wﬂrDh{nv^rDqÏhGu } icq'rDw } |6t66p/ct6p	rDq#zﬂrDrDhGictic|Z°°-°k°°k°°k°°k°-°°k°° 
[°  m:trDtiK½|6zﬂrQAi-hGu } icq'rDw } ^rDw/uQw	nv^rDq'zﬂrDrDhGictic6no¤µrDt6nvuQw °k°°k°°k°-°°k°° 
[° $ ºn &1icicw:ty|icw/|uQ§t½~Jz$iA| °°k°k°°-°°k°°k°k°°k°°-°k°°k°°k°°k°-°°k°° 
[° j ef/i } rDhrDﬀi } ictiAct6nvuQwxrDw } qvuJ^rDqono¤µrDt6nvuQwÄz	uQ	qvichG| °°k°°k°°k°-°°k°° 
 
¥ﬃZ ﬂ Æ Ë Æ  Æ 3 Ê 	
	
$[°87  iA|n } pﬂrDq'rQ||uJcnsrDti } ¦§not6fÄ|6tuJfﬂrQ|6t6nv-|6p	/|6zﬂrQAin } icw5t6n·¶ﬂ^rDt6nvuQwÂ°k°-°°k°° y
$[°873°87 zyp	t6z	p	t8½uQw	qo~¥Au^3rD6nsrDw/AiK } 6noﬀicw|p	/|6zﬂrQAin } icw5t6n·¶ﬂ^rDt6nvuQw °°k°° 7^
$[°873°  «¬[z	qvuQnot6now	ar{^rDw/uQw	nv^rDq#zﬂrDrDhGicticfﬂrDrQctic6no¤µrDt6nvuQw¢°°k°-°°k°° 77
$[°873° $ zyw¥t6f/iki'&TiActuD¡r{t66p	w/^rDti
}
hGu
}
rDq#|6zﬂrQAiﬁ°k°°k°°k°°k°-°°k°° 7$
$[°   iA|n
}
pﬂrDqÏ|icw/|6not6noJnot6nviA| rDw
}
iA|6n
}
pﬂrDqÏp	w/Aic6trDnow5t½~ °-°k°°k°°k°°k°-°°k°° 7cj
$[° $ z &$qonow/ikAuQh{z	p	trDt6nvuQw/| °°k°k°°-°°k°°k°k°°k°°-°k°°k°°k°°k°-°°k°° 7cj
$[° $[°87 $4uQh{z	p	t6now	t6f/iiA|n
}
pﬂrDqÏ|icw/|6not6noJnot6nviA|§tu{hGu
}
rDqÏfﬂrDw	ﬀiA| °°k°° 7cj
$[° $[°  ef/i|icw/|6not6noJnot½~*nv|§now:QrD6nsrDw:t ¦k° ^° t^°hGu
}
iK½|6fﬂrDz1iA|§w/uQ6hrDqono¤µrDt6nvuQw 7^
$[° $[° $ $4uQh{z	p	t6now	t6f/iiA|n
}
pﬂrDq#p	w/Aic6trDnow5t¸~ °°-°k°°k°°k°°k°-°°k°° 7^
$[° j zyw[1uﬀrD
}
iA|6n
}
pﬂrDq'rDwﬂrDqo~[|6nv|{°k°°-°°k°°k°k°°k°°-°k°°k°°k°°k°-°°k°° 7^
$[° j/°87 ef/iiA|6n
}
pﬂrDq#nv|BJrDp/||6nsrDw °°k°°k°k°°k°°-°k°°k°°k°°k°-°°k°° 7 
$[° j/°  zyw[1uﬀrD
}
 LtiA|6t§¡©uQ
}
rDhrDﬀi
}
ictiAct6nvuQw¼°-°k°°k°°k°°k°-°°k°° 7 
$[° j/° $ ef/i 

tiA|t§nv|§now53rD6nsrDw5ty¦k° ^° t^°
}
iA|6no3whrDt66nvAiA| °°k°°k°-°°k°° 7 
 
5 Ê
Ëﬃ6ÀË ?
ﬂ 	'Ê
?
(
j/°87  iA|n
}
pﬂrDqÏ|icw/|6not6noJnot6nviA| rDw
}
iA|6n
}
pﬂrDqÏp	w/Aic6trDnow5t½~ °-°k°°k°°k°°k°-°°k°° 7 
j/°  zyw[1uﬀrD
}


tiA|6t¡©uQ§hGu
}
rDq
}
nsrD3w/u3|6nv|ﬁ°k°k°°k°°-°k°°k°°k°°k°-°°k°° 7 y

¥ﬃZ
ﬂ Æ
6
Ê
5ﬃ6 "!ﬀ[
Ê
	
	
[°87  iA|n
}
pﬂrDqÏ|icw/|6not6noJnot6nviA| rDw
}
iA|6n
}
pﬂrDqÏp	w/Aic6trDnow5t½~ °-°k°°k°°k°°k°-°°k°° 7 y
[°  z &$qonow/ikAuQh{z	p	trDt6nvuQw/| °°k°k°°-°°k°°k°k°°k°°-°k°°k°°k°°k°-°°k°° 3
[° [°87 $4uQh{z	p	t6now	t6f/iiA|n
}
pﬂrDqÏ|icw/|6not6noJnot6nviA|§tuG|6t66p/ct6p	rDq'fﬂrDw	ﬀiA| °° 3
[° [°  $4uQh{z	p	t6now	Ät6f/i{|icw/|6not6no:not6nviA|uD¡§rDwﬂrDqo~Jt6nv^rDqUhGu
}
iA|ktu¥|6t66p/ct6p	rDq
fﬂrDw	ﬀiA| °°k°°k°°k°k°°-°°k°°k°k°°k°°-°k°°k°°k°°k°-°°k°° 3
[° [° $ ­ rDtf	now	Gt6f/iAuQict6nv^rDq¬rDw
}
rQct6pﬂrDqÏ|icw/|6not6noJnot6nviA|*°k°°k°°k°-°°k°° $
[° [° j 'y33ic5rDt6now	Gt6f/ik|icw/|6not6noJnot6nviA|ﬁ°°k°k°°k°°-°k°°k°°k°°k°-°°k°° $
[° $ zyw[1uﬀrD
}
 LtiA|6t¡©uQ
}
rDhrDﬀikqvuJ^rDqono¤µrDt6nvuQwÄ°°k°°-°k°°k°°k°°k°-°°k°° 3
LMLON@P*Q
R0Q
S
j5  
 *=


 

  

	
,.+
'(

 6 

 
,.+*
 *
,.+0


.?^ Ï^  Ê
	  	 Ë¼ Æ 6?[ Ê 	  ÊZÊ   Æ  ÉÊ  T
%
/
  6?ﬀ[ Ê 	»Æ
ﬀ
ﬃ 6 Æ
%	
( 
Ê
	  6 ' Ê 	
  
ﬁ  	'Ê:É 6 Æ Ë ﬂ  Æ	 ^
  
   Æ	 Ë 
ﬀ
   Ê  Æ 	 Ê  O 	  Ê   #^[ Ê 	 
  
 Æ ¸Æ  Æ	  Æ 
 

ﬂﬃ L ﬂ!
Unité de recherche INRIA Lorraine, Technopôle de Nancy-Brabois, Campus scientifique,
615 rue du Jardin Botanique, BP 101, 54600 VILLERS LÈS NANCY
Unité de recherche INRIA Rennes, Irisa, Campus universitaire de Beaulieu, 35042 RENNES Cedex
Unité de recherche INRIA Rhône-Alpes, 655, avenue de l’Europe, 38330 MONTBONNOT ST MARTIN
Unité de recherche INRIA Rocquencourt, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex
Unité de recherche INRIA Sophia-Antipolis, 2004 route des Lucioles, BP 93, 06902 SOPHIA-ANTIPOLIS Cedex
Éditeur
INRIA, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex (France)
  	


  
ISSN 0249-6399
